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FOREWORD 

The  1980  C.B.  ANNUAL  REPORT  is  submitted  to  fulfill  the  requirements^  0]  1 
Shale  Lease  Nunter  C-ZUd4T“as  stated  in  Section  16(b)  of  the  Lease,  Section 
1. (C)(4)  of  the  Lease  Environmental  Stipulations,  and  Condition  of  Approval 
(No.  3)  of  the  Detailed  Development  Plan  issued  on  August  30,  1977.  This  re 
port  consists  of  the  following  volumes: 

Volume  1  -  Summary  of  Development  Activities,  Costs  and 

Environmental  Monitoring 

Volume  2  -  Environmental  Analysis 

Appendix  2A  -  Volume  2  Supporting  Data 
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USERS  GUIDE  TO  APPENDIX  2A 


figures,  and  tables. 

A  table  of  Appendices,  a  list  of  tables,  and  a  list  of  figures  which  are 
referenced  ^Volume  2  as  belonging  in  Appendix  2A  are  provided  for  th 

appendix. 

n,,mhpr<-  correspond  to  the  same  second-  and  third-level  section  numpers  in 
numbers  corresponoLo  v  contains  supporting  data  for  Section  5.2.1  of 

Volume  2,  while  ApSlndlx'AsIsleSSntilns  sSpporting  data  for  Section  3  2  of 

Volume  2).  All  supporting  appendices,  tables,  and  figures  appear  in  p 

numerical  order  by  section  number. 
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CHAPTER  2.0 

Tract  Development  Schedule  and  Maps 

Table/Figure 

Title 

Table  A2.2-1 

Computer  Code  and  Station  I.D.  Cross-Reference  .  A"3 

APPENDIX  A2.2 


COMPUTER  STATION  CODES 


Four-digit  computer  c°des  have  manaaement  system  (RAMIS).  A  major  portion 
used  with  a  computerized  data  base  m  retained  in  RAMIS.  Once  entered 

of  the  raw  data  collected  at  the  cal  analysis.  The  codes 


AS  23 

I - -  Station  number 

- -  Study  or  category 

(Example:  air  quality  trailer) 

- ►  Program  area 

Exampl es : 


A  =  air 
N  =  noise 
W  =  water 
B  =  biology 
P  =  photography 


The  codes  are  presented  in  Table  A2.2-1 
with  the  current  station  designations, 
this  report  to  refer  to  all  stations  in 


for  the  environmental  program  along 
An  attempt  has  been  made  throughout 
terms  of  their  four-digit  codes. 


A  — 
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TABLE  A2.2-1 

Computer  Code  and  Station  I.D.  Cross-Reference 


1  Air  Quality  &  Meteorology 
Sta.  Designation 


Computer  Code 


Met.  Tower:  t  Sta  023 


AA23 


Trailers:  Sta  020 

021 

022 

023 

024 


AB20 

AB21 

AB22 

AB23 

AB24 


Acoustic 

Radar  Sta  020 

021 

023 


AC20 

AC21 

AC23 


MRI  and 

Particulates  Sta  031 

032 

033 

041 

042 

043 

044 

056 


AD31 

AD32 

AD33 

AD41 

AD42 

AD43 

AD44 

AD56 


II  Biology 


Program 


General  Location 


Computer  *Ana lysis 

Code  Code 


Deer  Days  Use 


Between  Hunter  Cr.  4  Jinny  Gulch 

BA01 

- 

PJ-CH-C 

BA02 

- 

PJ-CH-C 

BA03 

- 

PJ-CH-C 

BA04 

- 

PJ-CH-C 

BA05 

- 

PJ-CH-C 

BA06 

- 

PJ-CH-C 

BA07 

- 

PJ-CH-C 

BA08 

- 

PJ-CH-C 

BA09 

- 

PJ-CH-C 

North  Side,  Plceance  Creek 

BA10 

- 

PJ  -D 

BA11 

- 

PJ  -D 

BA12 

- 

PJ  -D 

BA1 3 

- 

PJ  -C 

BA14 

- 

PJ  -C 

BA15 

- 

PJ  -C 

South  Side,  Plceance  Creek 

BA16 

- 

PJ  -D 

On  Tract  bet.  Cottonwood  &  Scandard 

BA1 7 

- 

PJ-CH-C 

BA18 

- 

PJ-CH-C 

BA19 

- 

PJ  -C 

On  Tract  bet.  Cottonwood  &  Sorghum 

BA20 

- 

PJ-CH-D 

BA21 

- 

PJ-CH-D 

BA22 

. 

PJ  -D 

On  Tract  bet.  Sorghum  &  W.  Fork 

BA23 

- 

PJ-CH-D 

Stewart 

BA24 

- 

PJ 

BA25 

m 

PJ-CH-C 

On  Tract  bet.  W.  &  M.  Fork  Stewart 

BA26 

m 

PJ  -C 

BA27 

- 

PJ  -C 

On  Tract  bet.  Willow  &  Scandard 

BA28 

m 

PJ-CH-C 

North  End 

On  Tract  bet.  Willow  &  Scandard  S.E. 

BA29 

m 

PJ-CH-C 

On  Tract  bet.  Cottonwood  &  Sorghum 

BA30 

m 

PJ-CH-C 

North 

On  Tract  bet.  Cottonwood  &  Sorghum 

BA31 

- 

PJ-CH-C 

South 

♦ANALYSIS  CODES: 

PJ-CH-C  -  Pi  non  Juniper,  Chained,  Control  Station 
PJ  -C  -  Pinon  Juniper,  Control  Station 
PJ-CH-D  -  Pinon  Juniper,  Chained,  Development  Station 
PJ  -D  -  Pinon  Juniper,  Development  Station 


TABLE  A2.2-1  (CONTINUED) 


Biology  (Cont'd) 

Programs:  Deer  Distribution  &  Migration  and  Road  Kills 


Mile 

Marker 


Location 


41 _ White  River  City _  .. 

40 _ Piceance  Bridge  _ 

39 _ Lower  Canyon _ _____ 

38 _ Piceance  Canyon _ 

37 _ Yellow  Creek _ _ _ 

36  Stinking  Springs  _ _ 

35 _ Old  Bridge _ 

34 _ Little  Hills  Turnoff _ 

33  Old  Corrals  &  Buildings 

32 _ Burk  Ranch  _ _ 

3] _ cj  Ranch _ _ _ 

30 — 

29 _ _ _ _ _ 

28 _ Bureau  of  Mines _ 

27 _ Ryan  Gulch  _ _ _ 

26 _ Pump  Station _ 

25 _ _ _ _ _ 

24 _ Rock  School _ _ _ 

23  AQ  021  _ _ _ 

22 _ Pat  Johnson's  Ranch _ 

21 _ Hunter  Creek  _ 

20 _ PL  Gate  _ 

19  AQ  020  _ _ 

18 _ Sorghum,  Cottonwood  _ 

17 _ Stewart  Gulch  Rd. _ 

16 _ A  p  Trailer  022 _ _ _ 

15 _ Oldland 1  s  Ranch _ _ 

14 _ Oldland1  s  Ranch _ 

13  Pond  and  Cabin _ 

12 _ Sprague  Gulch _ _ _ 

1J _ Cascade  Gulch _  - 

j0 _ 13  Mile  Gulch  _ 

_9 _ 14  Mile  Gulch  _ 

_8 _ Schutte  Gulch _ _ _ 

_7 _ Robinson's  Ranch _ _ 

6 

5  2  Old  Cabins  (35  MPH  Curve! 

4 _ McCarthy  Gulch _ 

_3 _ Cow  Creek  _ 

2  Mahogany  Outcropping _ 

1  Woodward  Ranch 


_ Computer  Code 

North  of  South (Meadows) 

Piceance  Creek  of  Piceance  Creek 

BN 41  BM41 

BN40 _  BM4Q _ _ 


BN39  BM39 

BN38  _ BM38 

BN37  BM37 


BN  36 
BN35 

BN33 

BN32 

BN31 

ML 

BN29 

BN28 

_m 1- 

BN26 

BN25 

BN24 

3N23 

BN22 

3N21 

BN20 
BN19 
3N18 
BNl  7 


BM36 

mL. 

BM33 

BM32 

BM31 

JM3D- 

BM28 

mu. 

BM26 

MZL. 

BM24 

BM23 

BM22 

BM21 

BM20 

BM19 

BM18 

BM17 


BNl  6 

BNl  5 
3N14 

BNl  3 


BNl  2 

BNl  1 
BNl  0 
BNQ9 
BNQ8 
BN07 

BN06 

BN05 

BN04 

BN03 


BN02 


BNOT 


BM1_6_ 
BMl  5 

BM14 
BMl  3 

BMl  2 

BMl  1 

BM10 

BM39 

BM08 

BMQ7 

BM06 

BMP  5 

BM04 

BM03 

BM02 

BMOT 

BM00 


0 


Rio  Blanco  Store 


BN00 


TABLE  A2.2-1  (CONTINUED) 


Biology  (Cont'd) 

Programs 


General  Location 


Computer  Code 


Deer  Mortality 

North  Side  of  Piceance  Creek 

BD01.  ..  . 

BD02 

BD03 

BD04 

BD05 

BD06 

South  Side  of  Piceance  Creek 

BD07 

BD08 

BD09 

. 

BD10 

Deer  Age  Class 

General  Area  of  Tract 

BE01 

Coyote  Abundance 

8  Transects  for  Total  for  30  miles 

BF01 

15  mi  seg.  near  Hunter  (Control) 

15  mi  seg.  on  &  South  of  Tract 

BF02  thru  BF08 

(Development) 

Lagomorph  Abundance 

Identical  Locations  to  deer  use  days 

BA01  to  BA31 

Small  Mammals 

Piceance  Creek  (Development) 

BG01 

On-Tract-west 

BG02 

Piceance  Creek  (Control) 

BG03 

On-Tract-east 

BG04 

Sprinkler  Area  Section  B 

BG05‘ 

Sprinkler  Area  (Control) 

BG11 

Sprinkler  Area  (Development 

BG22 

Sprinkler  Area  (Control) 

BG33 

Avifauna 

Songbirds  and  Gamebirds 

N.W.  of  Tract-near  Jimmy  PJ-CH-C 

SH01 

On-Tract-Scandard  PJ-  -D 

•  BH02 

On-Tract-Cottonwood  PJ-CH-D 

S.  of  Tract -Between 

BH03 

W&N  Fork  Stewart  PJ-  C 

BH04 

Sprinkler 

BH05 

Raptors 

The  entire  Tract  and  surrounding 

BI01 

study  areas. 

Aquatic  Ecology 

USGS  09306007  (Control) 

WU07 

Benthos 

USGS  09306058  (Development) 

WU58 

USGS  09306061  (Development) 

WU61 

Periphyton 

Piceance  Creek  Upstream  (Control) 

WP01 

WP02 

Piceance  Creek  Downstream 

WP03 

(Development) 

Water  Quality 

USGS  09306061  (Development) 

WU61 

Vegetation 

Community  Structure 


Herb  Productivity 
and  Utilization 


Plots 

Chained  pinyon  juniper 
Chained  pinyon  juniper 
Upland  sagebrush 
Bottomland  sagebrush 
Pinyon  juniper  woodland 
Pinyon  juniper  woodland 


structure 


(1978) (Dev) 

★ 

BJ01 

irk 

B  J 11 

★★★ 

BJ21 

(1978)(Cont) 

BJ02 

BJ12 

BJ22 

(1980)(Cont) 

BJ03 

BJ13 

BJ23 

(1980)(Cont) 

BJ04 

BJ14 

BJ24 

(1979) (Dev) 

BJ05 

BJ15 

BJ25 

(1979) (Cont) 

BJ06 

BJ16 

BJ26 

community 

BJ01 

thru  BJ26 

Shrub  Productivity 
and  Utilization 

General  Condition 

*  Fenced  (8 ' ) 

**  Open 

***  Fenced  (4') 


Plus 

60  range  cages  in  random  locations  BK01  thru  BK60 
10  cages  on  S.  facing  PJ  for  baseline  BK61  thru  BK70 
20  cages  for  fertilization  assessment  BK71  thru  BK90 


Same  stations  as  Deer  Days  Use  Study  BA01  thru  BA31 
By  aircraft  over  entire  Tract  area  Not  in  computer 


A- 


TABLE  A2.2-1  (CONTINUED) 


Biology  (Cont'dj 


Program  General  Location 


Computer  Code 


Micro  Climate  Sta.  1 

2 

3 

4 

5 

6 

7 

8 
9 

13 


BC01 

BC02 

BC03 

BC04 

BC05 

BC06 

BC07 

BC08 

BC09 

BC13 


III  Noise 


Station  Designation 


Computer  Code 


Traffic  Noise 


Sta  II 
IX 
XV 


NA02 

NA09 

NB15 


IV  Photography 


PI 
P2 
P3 
P4 
P5 
P6 
P7 
P8 
P9 
P10 
Pll 
P12 
PI  3 
P14 
P15 
P16 
P17 
P18 
P19 
P20 
P21 
P22 
P23 
P24 
P25 
P26 
P27 
P28 
P29 
P30 
P31 
P32 
P33 
P34 
P35 


PA01 

PA02 

PA03 

PA04 

PA05 

PA06 

PA07 

PA08 

PA09 

PAT  0 

PAH 

PA12 

PA1 3 

PA14 

PA15 

PAT  6 

PA17 

PAT  8 

PA19 

PA20 

PA21 

PA22 

PA23 

PA24 

PA25 

PA26 

PA27 

PA28 

PA29 

PA30 

PA31 

PA32 

PA33 

PA34 

PA35 


A 
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TABLE  A2.2-1  (CONTINUED) 


V  Water 


Station  Designation  Computer  Code 


U.S.G.S.  Stream 
Gauging  Station 


Alluvial  Wells 


Springs  and  Seeps 


Precipitation 


09304800 

WU48 

09306007 

WU07 

36 

WU36 

39 

WU39 

42 

WU42 

61 

WU61 

50 

WU50 

52 

WU52 

58 

WU58 

33 

WU33 

25 

WU25 

15 

WU1 5 

28 

WU28 

22 

WU22 

09306200 

WUOO 

6222 

WU62 

6255 

WU55 

A-l 

WA01 

A-2 

WA02 

A-3 

WA03 

A-4 

WA04 

A-5 

WA05 

A-5A 

WA55 

A-6 

WA06 

A-7 

WA07 

A-8 

WA08 

A-9 

WA09 

A- 10 

WA10 

A- 11 

WA1 1 

A-l  2 

WA1  2 

A- 13 

WA1 3 

CB  S-l 

WS01 

CB  S-2 

WS02 

CB  S-3 

WS03 

CB  S-4 

WS04 

CB  S-6 

WS06 

CB  S-7 

WS07 

CB  S-8 

WS08 

CB  S-9 

WS09 

CB  S-10  (W-3) 

WS10  (WS34) 

CB  Seep  A 

wsn. 

CER-1 

B-3 

H-3 

F-3 

Figure  4-A 
W-4 
W-9 
CER-7 
S-9 
P3  &  P3A 
CER-6 
W-2 
S-2 

W-3  (CB  S-10) 
Figure  4 


WS21 

WS22 

WS23 

WS24 

WS25 

WS26 

WS27 

WS28 

WS29 

WS30 

WS31 

WS32 

WS33 

WS34  (WS10) 
WS35 


CB-020 

CB-023 

LH 

M 

SG 

CG 

JQS 

EFPC 

EMFPC 


AB20 

AB23 

WR01 

WR02 

WR03 

WR04 

WR05 

WR06 

UR07 


A 
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TABLE  A2.2-1  (CONTINUED) 


Water  (Cont'd) 
Upper  Aquifer  Wells 


Rpfore  Recompletions 


Station 

Code 

CB-2 

WX02 

CB-4 

WX04 

SG-10A 

WX10 

SG-1A 

WX11 

SG- 1-2 

WX12 

SG-17-2 

WX17 

SG-18A 

WX18 

SG- 1 9 

WX19 

SG-20 

WX20 

SG-21 

WX21 

AT-1C-3 

WX44 

SG-11-3 

WX55 

SG-6-3 

WX63 

SG-8-2 

WX82 

SG-9-2 

WX92 

32X-12 

WX32 

33X-1 

WX33 

41X-1 

WX41 

TH75-5A 

WX64 

TH75-13A 

WX65 

TH75-18A 

WX67 

TH75-9A 

WX69 

CER  RB-0-02 

WX71 

TH75-15A 

WX72 

UNION  8-1 

WX73 

COLONY  12-596 

WX74 

After  Recompletions 


Station 


Code 


Lower  Aquifer  Wells 

Before  Recompletions 


Station 

Code 

CB-1 

WY01 

SG- 1 0 

WY09 

SG-1-1 

WY1 2 

SG-17-1 

WY18 

AT-1C-1 

WY45 

AT-1C-2 

WY46 

SG- 11-1 

WY  51 

SG-11-2 

WY54 

SG-6-1 

WY61 

SG-6-2 

WY62 

SG-8 

WY80 

SG-9-1 

WY91 

AT  - 1 

WY44 

TH75-5B 

WY64 

TH75-13B 

WY65 

EQUITY-1 

WY66 

TH75-18B 

WY67 

TH75-10B 

WY68 

TH75-9B 

WY69 

EQUITY-SULFUR-1A 

WY70 

CER  RB-D-03 

WY71 

TH75-15B 

WY72 

TG71-3 

WY75 

TG71-5 

WY76 

GETTY  9-40 

WY77 

TG71-4 

WY78 

EQUITY  BS-13 

WY79 

After  Recompletions 


Station 

Code 

SG-10R 

WY10 

SG-17-1 R 

WY17 

SG-11-1R 

WY52 

SG-8R 

WY81 

A 
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TABLE  A2.2-1 

Computer  Code  and  Station  I.D.  Cross-Reference 


V.  Water  (cont'd) 

Composite  Wells: 

Seepage  Monitoring  Wells: 

Reinjection  Wells: 

Ponds : 


Station 

Code 

GREENO  404 

WV01 

OLDLAND  3 

WV02 

GP-17X-BG 

WV03 

BUTE  25 

WV04 

LIBERTY  BELL  12 

WV05 

3 1 X- 12 

WW12 

41X-13-2 

WW13 

1 IX— 18 

WI18 

POND  A 

WN01 

POND  B 

WN02 

POND  C 

WN03 

POND  A  SPRINGS 

WNll 

POND  B  SPRINGS 

WN12 

POND  C  SPRINGS 

WN13 

POND  A  INLET 

WN21 

POND  B  INLET 

WN22 

POND  C  INLET 

WN23 

POND  A-B  CROSSOVER 

WN31 

POND  B  OUTLET 

WN32 

POND  C  OUTLET 

WN33 

BACKWASH  POND 

WN04 

BACKWASH  POND  SPRINGS 

WN14 

BACKWASH  POND  INLET 

WN24 

BACKWASH  POND  OUTLET 

WN34 

POND  A-B  DISCHARGE 

WN40 

Elevation 


6411.0 

6490.0 

6729.0 

0000.0 

7420.0 


0000.0  11-26-80  31 X- 1 2  WW22 

0000.0 


6950.0 


Shafts : 


V/E  SHAFT  PROBE  HOLES  WZ01 

SERVICE  SHAFT  PROBE  HOLES  WZ02 

PRODUCTION  SHAFT  PROBE  HOLES  WZ03 

V/E  SHAFT  WATER  RING  WZ11 

SERVICE  SHAFT  WATER  RING  WZ12 

PRODUCTION  SHAFT  WATER  RING  WZ13 

V/E  SHAFT  SUMP  WZ21 

SERVICE  SHAFT  SUMP  WZ22 

PRODUCTION  SHAFT  SUMP  WZ23 

V/E  SHAFT  WZ31 

PRODUCTION  SHAFT  WZ33 

SHAFT  GROUT  HOLE  WZ41 

Discharge  Monitoring 

Stations 

NO  NAME  GULCH  WU42 

UPPER  PICEANCE  CREEK  WN41 

LOWER  PICEANCE  CREEK  WN42 

HUNTER  CREEK  WU02 


M  — 
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CHAPTER  4.0 
Tract  Photography 


Table/Figure  Title 


Figure  A4.2.5-1 
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Figure  A4.2.5-20 
Figure  A4.2. 5-21 
Figure  A4. 2.5-22 
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Unfiltered  Graymap  of  MSS  Band  7  for  the  Test  Area.  . 
MA  Filtered  Graymap  of  MSS  Band  7  for  the  Test  Area  . 
MV  Filtered  Graymap  for  MSS  Band  7  for  the  Test  Area. 

A  Plot  of  MSS  Band  7  Values  Along  the  Transect  Shown 

on  Figures  A4.2.5-1,  -2,  -3,  -a,  -b,  and  -c. 

Respectively  Represent  Unfiltered,  MA  Filtered  and 

MV  Filtered  Data  . 

A  Plot  of  MSS  Band  5  Values  for  the  Transect, 

Representing  Unfiltered,  MA  Filtered  and  MV 

Filtered  Data  a,  b,  and  c.  Respectively.  .  ..... 
Graymap  of  Vegetation  Index  (Normalized  Difference) 

August,  1977  Image  Date . .  • 

Graymap  of  Vegetation  Index  (Normalized  Difference) 

June,  1979  Image  Date . .  • 

Graymap  of  Vegetation  Index  (Normalized  Difference) 

August,  1979  Image  Date . .  • 

Graymap  of  Vegetation  Index  (Normalized  Difference) 

June,  1980  Image  Date . .  • 

Graymap  of  Vegetation  Index  (Normalized  Difference) 

July,  1980  Image  Date . .  ■ 

Graymap  of  Vegetation  Index  (Normalized  Difference) 

August,  1980  Image  Date . .  • 

Graymap  of  Vegetation  Index  (Normalized  Difference) 
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FIGURE  A4. 2.5-1 

Unfiltered  graymap  of  MSS  Band  7  for  the  test  area. 
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FIGURE  A4.2.5-2 

14A  filtered  graymap  of  MSS  Band  7  for  the  test  area 


1 

2 

3 

4 

5 

6 

7 

8 

9 

1 1 

12 

1  3 

1  4 

15 

1  5 

1  7 

13 

1  d 

2  0 

21 

22 

23 

24 

25 

2  6 

27 

2  3 

23 

3  J 

31 

32 

33 

3  4 

3  5 

3  3 

37 

33 

33 

4  0 

&  i 

42 

4  3 

4  4 

4  5 

4  o 

4  7 

4  3 

43 


TH5  CHA 

r.  4  C  T  L  F 

SIT 

U3IC  FOP. 

0I2FL4T  IS 

F°  CM 

0  .CO 

TO 

22. 0  G 

OI 

OF  L  AY  50 

W 

F=.  OH 

36.CC 

TO 

39.  C  0 

Cl 

2  F  L  *  Y~D 

N 

F=^  OH 

40  .C2 

TO 

42.CC 

Cl 

“FLAY'D 

3 

F  =  C  M 

4  3.C0 

TC 

45.0  0 

Cl 

:=LAY5D 

u 

F=  OH 

46.00 

TO 

47.0  0 

r*  v 
U  k 

2FLAY-I0 

♦ 

FF.OM 

43.eC 

TC 

4  2. 0  G 

01 

SF  LAYID 

- 

F-  OH 

52  .GO 

TO 

53.  DC 

01 

2FLAY50 

FSOH 

54.C0 

TO 

57.CC 

o: 

2  F  L  A  Y  D 

• 

F20M 

53 .00 

TC 

65. 0C 

or 

2FLAYCD 

• 

FF.CK 

66. QC 

TO 

25c.CC 

OI 

SFLA YID 

OjJ2e26QCG'3GCirOGC,?3CTe3GO'10?OC3COGGOC3CCOOCOCC‘C£:1COGC'COCOOCGOOGOCOC 
0  3  3  30  0  2  3C  111  1  1 1  1 1  1 1  22 2  2  2 2  2 2  2 2  3 2  3 2  3  3  3  3  3  3  «  4  4  4  4  4  4 1 4  4  55 555  5  5  5  5 5  666  £££  £6  £ 
1234c,£7HSC  123456755 012345879=0  123456  73 5C123456  7393  123456765C12  345 £7 8 


N.  . 

rr:rn** 

snu** 

3  E'J'JUS 
3  JU'J'J  * 

Si:-UU 


'  *  U**M  .  *-  U\,NN,JWMU***WWWAi'"**iS**UWyMWU  HUVJW...HMH** 

..  +  ♦  *  HMH  MW  .  .  M  M  WW  -  *  U 

,.NMW  .  .  •  *  UUMWJ'J  I  3  St**MI.  A3c=U  =  =  S  StWHKW  ti-  UU  *  *  M  W  W  W  W .  .  M  M  W  N  M  *  *  M 

NN'Wi  MNH»  *NWWM‘I  SSSS  £UU WM'J  ==•  *  -  SUKWWKH--  UUUHM • . . MMMWW M MW -*  H 

♦♦fJ  WNN*  -NMtT-ittUH,.  *  U  M  M  M J  N  *  *  -  —  UUMHWKW —  UUU.  .  .  WWWHWWHH  .*=* 

NN  VS  **  f.'N-  *'.WM.  .  *  *  H  H  W  .'J*!  *  **  -  -  U  WWW  MW  t~  .  UU  .  .  .  MW  M  H  U  A  t  S  3  IN  1~~ 

»st.  3 '!....  »WWUUNUUU*--WWWWHISl,...*U..WKMWW  =  =  tSSW\SS  = 

...  ..... - U*.  .  .  3  MHWU-  SUUUU-  -  H  WUUNIN  A  .  .  .  ♦*.  UUWUW”-SH  MMXS" 

...-**SS.U*HWMMWW.*  I1UU--  MM  MttM  iitN  .  ***WWMHW  i—WMMWWXSSz 
—  .....  —  *  .  .  *  MKWUHW*  -UUUU.  -  HHHNMiiJ  ♦  UUHL'WMiUSHWWtiWASIU 

•••  »  .  M  M  V]  M  *  *  N  H  =  M  H  U  U  U  •  •  H  H  N  N  N  U  3  N  3  .  UUU  M  MM  SI  T  Si  KM  H  W  U  S  *  UU 

.  .  .  KM  MM*  *  £X=.';KMM».  .  *KWMHUUJIS.  .UMWHH11*»WWWNNN***U 
...  H  -  Si  .  =  ,'iU  ...»  *  MM  M U'JU USS  .  .  ==MWMM=  ....  MNNNN  •  » 


-=r=*U 

N\'  =  -*UU — . . 

•Usr-j.uuu - . 

-  UUUUU  4  ~ 


i  .  nn.. .  *  kmhwuuus., 
r;r:...  .uwmww=hws. 

—  .  -  .  .  UUUH==NKH.  , 
.  .  .  .  . UUUUMM=  =  MWH.  , 
-UUMHH-  =  N.\N.  , 
- -  U  H  U  U  -  -  N  N  f N  »  , 

-**  *-U’J-  «  *  •  \!i  .  , 

*  —  u  u » .  *  *  n  . . , 


«  «  •  • 


'  *  -  *  -  =  .\  \  -  -  u  u  u  u  U  u  VI  * -■  *  U'U - 

3 **♦-*--- NUUNNi A  £* UUUUU —  ** 
3  5  *  —  -  •  -  •  NNN  N  \ N  A  »  -»  N  H H  U UU  *  -  ♦ 

S3S - *  •  -KVmN**  *  WWM  'JUU'JU* 

s i »-- **  * t n n n N \  n  *  *  * u w ■; \ \ u  u  u  - 
1  I  S  ii'i  fj  vfj  £  T.  H  H  HN'NN.N  UNN 
*»**——*  3  A  3  S  »  *  \'  A  S  W  X  M  MM  NNNN'!* 
=  J=  —  **+*SU*«*«  MMHMM‘l\U.\,a!** 
=  =  =  -  -  *  *  -  U  U  U  5  «  *  *  U  W  H  M  r- !  ,'i  U  *  U  •  -  * 
"UUL'***UUUA>UUUH"N ....... 

---U*-**U-*S'J**  *-===-***  — 

-  +  ...r=  =  .\--uU!J  — 

.....  IJUUU  =****•«.  \,N.\U-UUJ.M?J 

.  .  —  •  U  U  U  *=***-  •  •  *  N  N  N  U  U  U  U  N  N 
.  -  -  . .  . .  .*.*•♦♦♦.  u  t.  n  r;  v  U’J  -  - 

- - .  .  ,  •»«***==*  = 'i  \  it  i  .... 

■*•***  :::*•»♦  UUUUU  1-  !*♦«.■* 
.....  *•  U  'J  'J  U  *•  A  iU  UU  '-UU-  »  ♦  .  *  * 

....... .jijije  =  5  £  I  A  t,  t - UUU-  ‘ 

♦  -*..**UUU  =  =rS5Atii  -  .'j'Jf.Uj  = 

.  *-  **»4.  uu-  =  s  ASA**-  *  *  »  VJ .  - 

- - =UU  =  ==IASA-*-*3tUU*** 

- UU’JU^  -  UAUUU*-  . 

- - UUb-*U===-*U UUUUu*-.. 

----UUU* -*  *  - - UUUUU  £  ***. . 

---’Juu-**  *  *  *  *  —  UUUS  A  A  »*.  .  . 


•TJ 


.  ==-=mmm=***wwmkuun;j!')-*uu 

.  ==  M  N M  M  ♦  ♦  =  MM i1*.  M  **' »  U  N \* H UUU 
.  U  U  M  i  :  U  U  =  »  M  H  ‘ :  P:  N  N  *  -  \  =  =  U  = 
-LU\!f:UUU=  *NWU.N  »  **  Nf;  ===  = 
-  =  M  M  U  U  $  U  *  N  t ;  M  ‘ N  N  *  \  N  *  U  =  -  . 
r  =  =..H*-*NM  MUM  N‘JN  .N  f-.UUU  . 

.-» •  MMs**WMiAu;;*.\*r;wuuu. 

_^UUNWAU*-  MM  SIN  t.'itnitu.  . 

II . . 


iZZHUZ: 


•t  A  X  ^ 


7ms 


. . . U  U  .  .  ASilSA*-MLiS  1  A  .  - 

....  --«.NNi|jA**tUUlli*  . 
...  —  —  —  —  —  f'i..UU*AAUNNAA.. 

- . .  . **IUUNN. . . 3 

-  -  ***UUUU. ...  3 

- - +  --  +.  **-..U'JU  .3 

’  * - -  ..u. 


,  NN 
.Nf. 


.  . -UU  ♦*- -i  T  3  SA --HH.  . 

.  UU\»-- Si  i  ISM  ttMMIJW 
.  UU  N'i  *  •  A  3  t  J  S  KM  t  3  M  H  MMM1 A  -* 

-.  .  .  U N N N \  •  •  iHIH'i  i  si  SMHliti^*-* 

.  .  NNNUNU*  AUU  ANN  ttVUl  Jiflf.M*** 

•  •  NNNMUUUUUL'U  N \'  I  3 M r J  3 \  f  i  V. ' \  M  M  H  =  *  =  *  -  U 
...  N\\T;UU-UUUMUNWMVWMMWMNWNW=*-UUU 

~ . -=*MMNU* -UUN t rUUMMMMNHWMMMM** ** UUUUU*  * 

- *  *  =  N  ■' 1 N  -  M  M  N  U  N  i  U  U  H  \  M  M  \  N  U  U  K  M  U  *  *  *  *  'J  N  U  U  U  *  * 

—  A  S  *  -  b.\N  *  ♦  W  H  H  N  NN  U  N'if.'NN'  N  UU  UUU  ***♦.'<  f.  UN  .*<*  * 
.  A  3  I  =  M  \  \  -  *  M  W  H  M  N  N  V  \  W  MNU  UL'UU  U  -  *  *  *  =NN  N  N  N  U  f, 
NN  t  £  3  N N  N  'J N  *  -  M  H  N NN  M  W  W  M  UUUUU  U  I  T  S N Tj *  w  \N UU  .*■ 
3NNNS  3  I  S  *J-  -  *  =  MNNN.NHMUUUUUUUU  INN  ==  N.W  *  -UL 
NN  N'J  I  S  N'NN  .  *  =  b  NNN  N  W  M  A  UUUUU  NU  i  S  =  =NN  N  -  *  - 
NK  N\NN\*!NM  =  =  =  N- :£  >  MHU'JUUUU'N  S  A  t  =  * N  N *  ‘.Nf. 
N.VrrU-iNNNUr*  =  MM3KWM  iUUf.NNf.  I  A  *  -NN  *.  U  M 
NM'.NN  N*iUUU*-f.N  i  i  W  MU  UU  U  ANN  NN  -  -  *,V.  NN  V.M 

•  -  *  -  N'.UUUU-  -  •  MHMUU-  *  SAUU--UUUNUN.'.  NUL 


FIGURE  A4. 2.5-3 


MV  filtered  graymap  for  MSS  Band  7  for  the  test  area 
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FIGURE  A4.2.5-4 

A  plot  of  MSS  Band  7  values  along  the  transect  shown  on  Figures 
A4. 2. 5-1, -2,-3  “  b ,  and  c,  respectively  represent  unfiltered, 
MA  filtered  and  MV  filtered  data. 
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FIGURE  A4.2.5-5 

A  plot  of  MSS  Band  5  values  for  the  transect,  representing 
unfiltered,  MA  filtered  and  MV  filtered  data  a,  b,  and  c, 
respectively. 
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FIGURE  A4.2.5-6 

Graymap  of  Vegetation  Index  (Normalized 
Difference)  August,  1977  Image  Date 
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FIGURE  A4.2.5-7 


Graymap  of  Vegetation  Index  (Normalized 
Difference)  June,  1979  Image  Date 
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FIGURE  A4.2.5-11 

Graymap  of  Vegetation  Index  (Normalized 
Difference)  August,  1980  Image  Date 
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FIGURE  A4. 2.5-12 

Graymap  of  Vegetation  Index  (Normalized 
Difference)  September,  1980  Image  Date 
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FIGURE  A4,2  .5-13 

Graymap  of  Change  Detection 
June  1977  -  June  1979  Image  Dates 
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FIGURE  A4.2.5-14 

Graymap  of  Change  Detection 
June  1977  -  June  1980  Image  Dates 
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FIGURE  A4.2.B-15 

Graymap  of  Change  Detection 
August  1977  -  August  1979  Image  Dates 
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FIGURE  A4.2 . 5-17 

Graymap  of  Change  Detection 
June  1979  -  June  1980  Image  Dates 


-  -< 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 


the 

CHARACTER 

SET 

USED  FOR  DISPLAY 

IS 

FROM 

0.00 

TO 

79.50 

DISPLAYED 

a 

Nt  O A  T  I  VE 

FROM 

79.50 

TO 

89.50 

DISPLAYED 

a 

NEOA T  1  VE 

FROM 

89.50 

TO 

94.50 

DISPLAYED 

- 

NE6  a  T I  VE 

FROM 

94.50 

TO 

105.50 

DISPLAYED 

NO  CHANGE 

FROM 

105.50 

TO 

110.50 

DISPLAYED 

♦ 

POSITIVE 

FROM 

110.50 

TO 

120.50 

DISPLAYED 

1 

POSITIVE 

FROM 

120.50 

TO 

256.00 

DISPLAYED 

9 

POSITIVE 

S  T HONb 
MILO 


STRONG 


o°< (88S888?f!!2i?«?SiSS§SSiSiS§SSSSSSSS2222222222§§i§§giS§§2222222£22??? 

i 23456 7890 123456 7 8 90 1234567 890 123456 7 890 1234567890 1234567890 12 3456 7890 12 


999taaaaaaaa 

®lf  969911a 
9911  9  a 

@*♦1  999 
»♦  6999 

9*  ♦  +  ♦♦  ♦ 

9-ta** 

■aa-  -i* 

— —  —if  - 

a  ♦  ♦ 

-■  ♦  ♦  ♦ 

— «  **ii 

•«*a  -h 

tia»»*  - 
aa  ♦  }  -  ♦  ♦ 
aa  ♦  ♦ 

aa—  —  ♦ 

■■aa—  —  . 

S  — -  999 

S» -  999 

•— — —  ♦  ♦ 

S  -•••-•• 
a  Hi  .-.a 

—111  }♦♦ 

a —  ♦♦ 

♦  * 

-aa- 

aaaa  — -a 
ai«  ....... 

a999  — ■■  - 
a  — - - 


- - H  -  ♦aa  -  -  _  ___ 

•-•aaaa— •  i  ♦  -  ♦♦♦  -.  __  _ 

♦  *  -aaa-aaa-  -  +♦  —  -  _ _ 

9  laee  ■  h  i..— — .  i _  mmm 

*•  lasj>*4aa  — -{♦i}faa-*iii} a  _ 

9@j  ta.itmoat .  {{{{♦♦♦  ....  _  __ 

* aa  aaSa— — aa-  !!♦♦  —  ♦-  ♦  _ 

aaaaaaa  «--a-aaa-*  ♦♦{♦{  ♦  ♦ 

******  »• --#a-—aaasai  !♦-  - ♦  }♦ 

aaaa-  99  aaaa— ——— aaaa— —■— .  ..♦♦♦  aa— 

aaa  ».aaaaaa-aa*3— -  ♦♦♦♦  .<< 

a *  ♦  i }  it«a>tau<» - -  ♦♦  - - 

-  aaar—n  ®9®iw®»---— — ■—  ♦  ♦.. 

—  —  —♦♦a— a  19 — ♦♦a— •-♦  --♦!! 

— ••-  •lei  -■■ — aa-aa—a--*. 1 

—  *111  ■■•11  -——3- -—119— ——3— ill  ♦ 

♦  ♦♦♦  —aa - -33  — ------ -  ♦ 

-  - - -  ♦-■ - a  — a  a-aa  9  1  -  - 

- -  —  —9  ♦-.}*  sii - 

-  —  ■■■  a-i  ♦ — —aaaaa 

aai999 — -aaaaa 

391  — -9 


♦!!♦♦■■ 
♦  !♦♦ 


♦  ♦ 

1  ♦ 

!♦ — 
♦  ♦  — 


11 

ill 


991— -ftaaaa - 

aaaa*(taisa«a*»- 
— - aaabaanaaaaa 

;;  -  f 


aaaaaaa — 
aaaa- — a 
-i-aaaaa---a 

--aaaa---- 


-■  -■ —  1 


- 11*1  -- 

a-  -  9iii  ♦ 

1911-  • 

-  111! 

a—  -  a 


►  ♦ 
►  ♦ 


■a  — 

is  — 

11  ♦-  — 

1199 
99 

1999 

1 

1 

1 

11—— - 

♦♦♦♦♦♦  _• 


11 
1  ♦ 


aa — - 

aa- — - - 

a-  -ii - - 

-11-  191 

-  11 


— -11 

11 

♦1 

1 

♦  aaa 
-1  aa 
-  i  a 
a  aa— 
a  a§9— 

99991 
♦  969991 1 
aa969§ — 

a9  a — 

...  ♦♦ 


♦  ♦ 

♦  ♦  ♦ 


!!♦  ♦♦♦♦!  - 

m*  aa  ♦♦ma  ♦♦  — 
aaa  am  !♦ 

•-  !!♦-  !♦♦♦♦ 

a  ♦  !!!♦ 

—  a  ♦ 

a  —  9aa  ■  .  . 

■a  a———  ...  . 

—a  ♦♦  . 

— —  —  9**  -  aa 

•  — —  — —  9*  ■  — ■■■ 

-a  ♦■  ♦!  - - ■  — 

-1  ♦♦♦♦!! 

•— ♦♦♦  mm— 

m  ♦♦♦ 


♦  ♦ 


♦  — 

♦♦i  -♦ 

iff--  - 

ii  mmm 

♦  ♦ 


ii 


FIGURE  A4. 2.5-18 


Graymap  of  Change  Detection 
August  1979  -  August  1980  Image  Dates 
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FIGURE  A4. 2.5-20 

Graymap  of  Change  Detection 
June  1979  -  August  1979  Image  Dates 
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FIGURE  A4.2.5-21 

Graymap  of  Change  Detection 
June  1980  -  July  1980  Image  Dates 
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FIGURE  A4.2  .5-22 

Graymap  of  Change  Detection 
June  1980  -  August  1980  Image  Dates 
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FIGURE  A4.2.5-23 


Graymap  of  Change  Detection 
June  1980  -  September  1980  Image  Dates 
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APPENDIX  A5.2.1-4 


BOX-JENKINS  UNIVARIATE  TIME-SERIES  ANALYSIS  PROCEDURES 


The  purpose  of  the  Box-Jenkins  (B-J)  analysis  is  to  analyze 
a  time-series  (a  set  of  data  points  with  equal  time  intervals)  which  has 
a  fluctuating  historical  pattern.  B-J  is  best  utilized  when  at  least  two 
cycles  have  past.  In  this  study  a  cycle  is  a  water  year.  B-J  analysis 
requires  no  missing  data  points.  In  the  case  of  missing  data  points  linear 
interpolations  were  made  for  those  indicator  variables  with  relatively  few 
missing  data  points.  From  the  B-J  analysis  it  can  be  established  if  a 
significant  trend  is  taking  place,  and  provides  the  information  for  the 
development  of  a  model  for  forecasting  and  a  forecast  through  a  future  time 
cycle.  The  B-J  analysis  is  characterized  by  three  basic  steps:  1)  Model 
Identification,  2)  Model  Estimation,  and  3)  Forecasting. 

Model  Identification:  Before  a  series  can  be  modeled  using  the  B-J  techni¬ 
que,  it  must  be  stationary.  A  non-stationary  time-series  has  two  charac-. 
teristics:  1)  the  mean  of  the  series  has  a  dependence  on  time,  2)  the  series 
has  a  very  slow  or  almost  non-decaying  auto-correlation  function  (ACF).  To 
determine  if  a  series  is  stationary  a  plot  of  the  ACF  lags  are  examined.  If 
the  series  is  stationary  one  of  three  types  of  models  can  be  identified.  If 
the  ACF  is:  1)  a  decaying  exponential,  2)  isolated  spikes,  or  3)  a  lumpy 
exponential  (a  combination  of  1  and  2,  then  the  model  type  is:  1)  auto-regressive 
(AR),  2)  moving  average  (MA)  or  3)  mixed  AR-MA  respectively.  Suppose  the  series 
is  determined  to  be  non-stationary;  stationary  is  achieved  by  differencing  the 
series  up  to  a  maximum  of  five  periods.  However,  differencing  to  a  maximum  of 
two  periods  is  recommended. 

The  next  step  of  the  model  identification  is  to  examine  the  partial  auto¬ 
correlation  (PACF)  lag  plots  and  see  if  there  are  any  significant  spikes  and 
at  which  lags  they  occur.  This  will  determine  the  number  of  products  and  the 
order  of  these  products  for  the  appropriate  model. 

Model  Estimation:  The  number  of  AR,  MA  or  AR-MA  products  is  specified.  A 
trend  may  also  be  specified.  A  model  summary  is  then  analyzed  to  determine  if 
the  parameters  associated  with  each  product  specified  and  the  trends  are  signi¬ 
ficant.  The  coefficient  of  determination  for  the  model  of  the  series  may  also 
be  examined.  A  low  coefficient  of  determination  does  not  necessarily  mean  a 
poor  model.  To  see  if  the  model's  coefficient  of  determi nation _ can  be  improved 
non  significant  products  may  be  removed  from  the  model.  This  will  not,  however, 
improve  the  models  coefficient  of  determination  in  all  cases.  The  next  step 
is  to  determine  if  the  mean  of  the  residuals  is  statistically  zero  and  if  there 
are  no  significant  spikes  at  lags  in  the  ACF  of  the  residuals.  If  the  mean  of 
the  residuals  is  not  zero  and  (or)  significant  spikes  exist  all  of  the  noise  in 
the  series  has  not  been  accounted  for  by  the  model .  Another  model  may  have  to 


be  specified  to  remedy  this  situation.  The  next  step  is  to  check  the  corre¬ 
lation  matrix  and  determine  if  the  model  is  overspecified.  The  correlation 
matrix  gives  the  correlation  between  the  parameters  in  the  model  summary.  To 
determine  model  over  specification,  all  the  el ements  of  the  matrix  except  those 
on  the  diagonal  should  be  less  than  0.5000.  All  elements  on  the  diagonal  will 
be  1;  that  is,  a  parameter  correlates  with  self  perfectly.  If  the  model  is 
over  specified  the  solution  to  this  problem  may  be  to:  1)  drop  out  any  insigni¬ 
ficant  products  if  any,  or  2)  respecify  another  model.  Each  of  these  steps 
after  the  model  summary  are  referred  to  as  diagonstic  checks. 

The  most  general  form  of  the  Box-Jenkins  model  has  the  “autoregressive-integrated 
moving  average"  form  (ARIMA) 

( 1  -4>B-<(>2B2-<t>3B 3- . .  (1-B)dzt  =  (l-0B-02B2-03B3-...-0qBq)at 

where  zt  =  zt  if  d,  the  number  differencing  terms,  >0,  and  =  z^-y  if  d  =  0, 
with  y  representing  the  series  mean,  zt  is  the  value  of  series  z  at  time  t. 

The  <|>m,  m  =  1,  2,  3,  ...,  p  are  autoregressive  parameters  and  appear  in  the  auto¬ 
regressive  factor  in  the  model,  while  the  0m,  m  =  1,  2,  3,  . ..,  q  are  moving 
average  parameters  and  appear  in  the  moving  average  factor  in  the  model.  This 
model  is  generally  shortened  to  the  form  ARIMA  (p,  d,  q),  where  p  and  q  refer 
to  the  order  of  the  autoregressive  and  moving  average  processes,  respectively , 
and  the  d  refers  to  the  order  of  differencing  necessary  to  achieve  stationari ty . 
Order  refers  to  the  highest  time  lag  for  backshift  operator  B  used  with  p  and 
q  and  to  the  highest  time  lag  for  differencing  with  d. 

Forecasting:  A  fixed  lead  time  forecast  is  performed  to  produce  two  more 
diagnostic  checks:  1)  A  backward  origin  of  the  original  series  is  specified 
and  2)  Lead  time  of  one  is  choosen.  The  backward  origin  will  compare  fore¬ 
casted  values  with  original  values  in  the  series  and  establish  if  there  is 
an  agreement  between  them.  By  choosing  a  lead  time  of  one  each  point  in  time 
that  was  specified  by  the  backward  origin  will  have  associated  with  it  accum- 
lative  sum  of  forecasting  errors.  If  these  errors  diverge  positively  or 
negatively  the  forecast  will  be  biased.  One  solution  to  this  problem  may  be 
to  respecify  the  model. 

Finally,  the  last  step  is  to  perform  a  variable  lead  time  forecast.  A  back¬ 
ward  orgin  is  selected  and  a  lead  time  greater  then  the  backward  origin  is 
selected  to  produce  a  forecast.  In  conclusion,  there  is  no  clear  cut  method 
to  modeling  a  series  with  the  B-J  technique.  One  must  keep  in  mind  the 
information  needed  and  make  the  best  decisions  that  will  produce  a  model  that 
will  give  the  desired  information.  For  hypothesis  testing  an  a  =  0.05  signifi¬ 
cance  level  was  used. 


TABLE  A5.2.1-1  - 


BOX  JENKINS  TIME  SERIES  ANALYSIS 
USGS  Station  Number  6Q07 _ 


Variable:  FLOW  cfs _ 

I.  BASIC  STATISTICS  FOR  SERIES 

A.  Number  of  Observations  =  75 _ 

B.  Mean  =  13.6572 _ 

C.  Variance  =  297.701 _ 

D.  Min  =  1.100 _ 

E.  Max  =  132.500 

II.  SERIES  ANALYSIS 

A.  ACF  Analysis:  Decaying  Exponential _ — 

B.  PACF  Analysis:  Significant  Spike  at  Lag  1 - 

III.  MODEL  ANALYSIS 

A  Product  Number  and  Parameter  Order 

Product  Number  Parameter  Order 

HA  1  _ 1 _ 


IV 


VI 


No 


B.  Significant  Trend? 

C.  The  MnHpl?  Z.  -  13.6572  *  (1  +  0.34835B)at 

D.  Coefficient  of  Determination?  0-1068 _ 


DIAGNOSTIC  ^Yg}Sresiduals  =  0  at  955/  confidence  interval?  J(es 
B.  '  - — 


Uic  mcuii  W  I  - -  -  - 

Is  computed  Chi-square^  less  than  table  Chi-square  )ft  for  given  degrees 
of  freedom? 


1.  'X2  =  7.34258 


-  t\  =  6-571. 


3.  df  = 


214. 


*c  > 


2. 

t’ 


Mo 


Is  there  any  noise  that  cannot  be  accounted  for? 


No 


C. 

D.  Is  the  model  overspecified?  Not  applicable  with  one  term 
FORECAST  ANALYSIS 


A. 


Diagnostic  Analysis  Continued 
1.  For  a  backward  origin  of 

agreements  is  _ _ • 


months  the  number  of  forecast 

If  yes,  is  the  sum  of  errors 

diverging  in  a  positive  or  negative  direction?  — - - - - 

3.  The  forecast  for  this  indicator  variable  in  the  next  12  months  is 


2.  Is  the  forecast  biased? 


TABLE  A5.2.1-2  -  BOX  JENKINS  TIME  SERIES  ANALYSIS 

USGS  Station  Number  6061 

Variable:  FLOW  cfs _ 

I.  BASIC  STATISTICS  FOR  SERIES 

A.  Number  of  Observations  =  78 _ 

B.  Mean  =  20.1690 _ 

C.  Variance  =  355 . 660 

D.  Min  =  3.200 _ _ 

E.  Max  =  115.330 

II.  SERIES  ANALYSIS 

A.  ACF  Analysis:  Decaying  Exponential  -  Seasonality 

B.  PACF  Analysis:  Significant  Spikes  at  lags  1  and  11 

III.  MODEL  ANALYSIS 

A.  Product  Number  and  Parameter  Order 

Product  Number  Parameter  Order 

AR  1  _ 1 


B.  Significant  Trend?  No _ 

C.  The  Model?  (1  -  0.3314B)(Zt  ■  20.1690)  =  at  _ _ 

D.  Coefficient  of  Determination?  0.0983 _ 

IV.  DIAGNOSTIC  ANALYSIS 

A.  Is  the  mean  of  residuals  =  0  at  95%  confidence  interval?  Yes 

B.  Is  computed  Chi -square  \2C  less  than  table  Chi-square^  for  given  degrees 
of  freedom? 

1.  f2  =  13.2845  2.  X\  =  5.892  3.  df  =  13 _ 


C.  Is  there  any  noise  that  cannot  be  accounted  for?  No _ 

D.  Is  the  model  overspecified?  Not  applicable  with  one  term 

V.  FORECAST  ANALYSIS 

A.  Diagnostic  Analysis  Continued 

1.  For  a  backward  origin  of  _ months  the  number  of  forecast 

agreements  is _ . 

2.  Is  the  forecast  biased?  .  If  yes,  is  the  sum  of  errors 

diverging  in  a  positive  or  negative  direction?  _ _ 

3.  The  forecast  for  this  indicator  variable  in  the  next  12  months  is 


VI.  Discussion  of  results,  if  any:  No  trend  therefore  forecasting  not 


performed. 


SHORT  TERM  TIME  SERIES  ANALYSIS 


WS01 

WS02 

1. 

1.7008/12 

0.0583/12 

2. 

0.2958 

0.8112 

3. 

4. 

5. 

WS11 

WS12 

1. 

0.5968/6 

0.3565/4 

2. 

0.4097 

0.8850 

3. 

4. 

5. 

WS28 

WS29 

1. 

1.3568/11 

0.1389/10 

2. 

0.9514 

0.2262 

3. 

4. 

5. 

WS03 

WS04 

2.0269/10 

0.2059 

0.5036/12 

0.0170 

-0.0006 

5.2598 

0.4496 

WS21 

WS22 

0.5175/12 

0.0648 

0.5445/12 

0.0033 

0.0006 

-4.1328 

0.5958 

WS30 

WS31 

3.3597/12 

0.2222 

1.9006/12 

0.0302 

-0.0016 

13.7473 

0.3890 

Units  of  flow  are  cfs. 

NOTE:  Entries  in  the  table  mean  the  following: 

1.  Mean/Number  of  paired  observations 

2.  a  -  to  be  compared  with  selected  a.  (a  =  0.05) 

3.  Slope  -  slope  is  units  per  month 

4.  Intercept 

5.  r^  value 


*  There  is  no  WS05. 


TABLE  A5.2.2-1 
FOR  FLOW  OF  SPRINGS 

*  WS06 
0.8330/11 
0.0496 
-0.0015 
11.8478 
0.3634 


WS23 

2.0062/12 

0.0114 

0.0044 

-30.2299 

0.4885 


WS32 

0.2111/12 

0.1150 


AND  SEEPS  FOR  WATER  YEAR  1980 


WS07 

WS08 

WS09 

0.4470/5 

0.3098/12 

0.2118/12 

0.9196 

0.6764 

0.0274 

-0.2522 

6.2833 

0.4000 

WS24 

WS25 

WS26 

1.4340/12 

0.0308 

0.0030 

•20.3911 

0.3870 

1.1265/8 

0.5506 

0.3546/12 

0.0886 

WS33 

WS34 

WS35 

1.1006/12 

0.9671 

0.6267/12 

0.0011 

-0.0005 

4.0405 

0.6740 

0.8645/12 

0.1124 

WS1Q 

0.6197/12 

0.0093 

-0.0006 

5.3601 

0.5079 


WS27 

0.2155/12 

0.0434 

0.0005 

-3.3666 

0.3483 


WS36 

1.9122/8 

0.6576 


TABLE  A5.2.2-2 

LONG  TERM  TIME  SERIES  ANALYSIS  FOR  FLOW  OF  SPRINGS  AND  SEEPS 


WS01 

WS02 

WS03 

WS04 

WS06 

WS07 

WS08 

WS09 

1. 

2. 

3. 

4. 

1.6894/31 

0.9022 

0.0791/27 

0.7413 

0.7939/28 

0.3952 

0.4105/28 

0.4728 

0.7160/33 

0.5882 

0.5725/6 

0.0041 

0.3977/17 

0.0514 

0.2204/35 

0.2627 

0 

0 

5. 


WS11 

WS12 

WS21 

WS22 

WS23 

WS24 

WS25 

WS26 

1. 

0.5872/7 

0.1872/5 

0.5407/16 

0.5398/16 

1.9380/16 

1.4987/16 

1.0541/11 

0.3444/16 

0 

2. 

0.0994 

0.2560 

0.7883 

0.0103 

0.0002 

0.5598 

0.9833 

0.2391 

0 

3. 

0.0034 

0.0039 

4. 

-1.9556 

-26.5967 

5. 

0.3854 

0.6302 

WS28 

WS29 

WS30 

WS31 

1.  1.3873/15 

0.1365/14 

3.3307/15 

1.8634/15 

2.  0.3840 

0.5888 

0.2214 

0.8313 

3. 

4. 

5. 


WS32 

WS33 

WS34 

WS35 

0.2111/15 

1.0931/15 

0.6307/15 

0.8875/16 

0.1363 

0.7079 

0.0001 

0.6429 

-0.0005 

3.9757 

0.7318 

NOTE:  Entries  in  the  table  mean  the  following: 

1.  Mean/Number  of  paired  observations 

2.  a  -  to  be  compared  with  selected  a.  (a  =  0.05) 

3.  Slope  -  slope  is  units  per  month 

4.  Intercept 

5.  r^  value 


WS10 

.5923/35 

.5230 


WS27 

.2087/16 

.0882 


Units  of  flow  are  cfs. 
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FIGURE  A5.2.5-1  (Continued) 

C-b  Tract  Lower  Aquifer  Well  Levels 
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FIGURE  A5.2.5-1  (Continued) 

C-b  Tract  Lower  Aquifer  Well  Levels 
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FIGURE  A5.2.5-1  (Continued) 

C-b  Tract  Lower  Aquifer  Well  Levels 
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FIGURE  A5 .2.5-1  (Continued) 

C-b  Tract  Lower  Aquifer  Well  Levels 
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FIGURE  A5.2.5-1  (Continued) 

C-b  Tract  Lower  Aquifer  Well  Levels 
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FIGURE  A5.2.5-1  (Continued) 

C-b  Tract  Lower  Aquifer  Well  Levels 
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FIGURE  A5.2.4-1  (Continued) 

C-b  Tract  Upper  Aquifer  Well  Levels 
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FIGURE  A5. 2.4-1  (Continued) 

C-b  Tract  Upper  Aquifer  Well  Levels  a- 
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FIGURE  A5.2.4-1  (Continued) 

C-b  Tract  Upper  Aquifer  Well  Levels 
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FIGURE  A5 ,2.4-1  (Continued) 

C-b  Tract  Upper  Aquifer  Well  Levels 
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FIGURE  A5.2.4-1 

C-b  Tract  Upper  Aquifer  Well  Levels 
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TABLE  A5.2.7-1 

Water  Augmentation  Correlation  Studies  of 
Monthly  Piceance  Creek  Flow  and  Precipitation 


Year 

Month 

AB20 

AB23 

WR01 

WU07 

WU61 

wuoo 

80 

1 

4.27 

2.84 

1.15 

9.61 

18.71 

80 

2 

3.61 

3.53 

1.61 

10.06 

21.45 

80 

3 

5.82 

5.74 

2.07 

11.29 

22.90 

UJ 

-O 

80 

4 

1.98 

2.24 

- 

29.83 

37.57 

03 

80 

5 

5.92 

2.26 

2.77 

90.79 

81.16 

03 

> 

80 

6 

0.13 

0.15 

— 

16.29 

15.79 

c 

13.18 

+■> 

80 

7 

3.48 

1.65 

1.38 

10.94 

o 

■z. 

80 

8 

2.49 

1.57 

1.81 

18.30 

27.09 

03 

18.71 

4-> 

80 

9 

1.24 

0.94 

0.81 

9.48 

03 

Q 

80 

10 

1.53 

1.17 

1.20 

- 

- 

80 

11 

0.58 

0.68 

0.68 

- 

- 

80 

12 

0.86 

0.94 

0.33 

- 

— 

Note  Unit: 


1.  Flow  (cfs)  -  Averages 

2.  Precipitation  (inches)  -  Totals 
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TABLE  A5.3.1-1 

Single  Measurement  Water  Quality  Data  For  Minor  USGS  Stations 


Station 

6025 

Station 

6028 

Station 

6033 

Station 

6036 

Station 

6039 

Station 

6050 

Station 

6052 

T.  Aik 

70 

52 

290 

1040 

300 

37 

68 

A1 

no 

170 

20 

0 

20 

- 

no 

nh3 

0.33 

0.12 

0.00 

0.00 

0.00 

0.10 

0.07 

As 

1 

2 

3 

10 

2 

1 

3 

Ba 

200 

200 

200 

100 

90 

- 

100 

B 

200 

160 

80 

930 

100 

150 

80 

Br 

0.1 

0.0 

0.2 

0.0 

0.3 

- 

0.1 

Cd 

1 

0 

<1 

0 

<1 

- 

0 

Ca 

16 

17 

65  ' 

16 

48 

15 

21 

COD 

290 

200 

17 

130 

15 

- 

140 

Cl 

3.1 

2.8 

21 

9.2 

15 

3.4 

5.5 

Cr 

0 

10 

0 

0 

0 

- 

0 

Cu 

2 

3 

3 

4. 

3 

- 

2 

F 

0.1 

0.1 

0.2 

1 .0 

0.7 

0.1 

0.3 

Fe 

480 

60 

<10 

70 

<10 

30 

60 

Pb 

0 

0. 

0.0 

5 

3 

- 

0.0 

Li 

0 

0 

20 

0 

20 

- 

0 

Mg 

2.4 

2.0 

34 

5.4 

43 

1  .4 

3.7 

Mn 

40 

10 

8 

10 

5 

<1 

10 

Hg 

0.0 

0.1 

0.0 

0.0 

0.0 

- 

0.0 

Mb 

1 

1 

<10 

14 

<10 

- 

2 

phenol s 

10 

8 

0 

3 

2 

13 

5 

K 

9.6 

7.0 

2.6 

4.2 

1.5 

6.1 

4.8 

Se 

0 

0 

4 

0 

2 

- 

0 

Si 

3.0 

8.1 

18 

20 

16 

3.1 

8.7 

Na 

2.9 

3.7 

100 

590 

100 

1 .6 

21 

TDS 

85 

82 

597 

1530 

578 

70 

136 

Sr 

130 

200 

1000 

440 

2200 

- 

180 

so4 

3.1 

7.6 

180 

240 

170 

17 

28 

Zn 

30 

10 

<3 

40 

<3.0 

- 

10 

Gross  a 

58 

<29 

3.1 

120 

0.4 

- 

39 

Gross  8 

11 

9.6 

7.2 

<13 

<4.4 

- 

8.5 

TABLE  A5.3.1-2 


Specific  Conductance  &  Temperature  Data  From  Minor  USGS  Stations* 


SP 

Station 

COND 

4800 

TEMP 

SP 

Station 

COND 

6036 

TEMP 

SP 

Station 

COND 

6052 

TEMP 

1. 

14 

14 

1. 

2 

2 

1. 

6 

6 

2. 

628 

8.0 

2. 

141 

21 .0 

2. 

148 

3.5 

3. 

684 

13.5 

3. 

179 

26.0 

3. 

176 

19.5 

4. 

593 

3.0 

4. 

103 

15.0 

4. 

106 

.0 

SP 

Station 

COND 

6025 

TEMP 

SP 

Station 

COND 

6039 

TEMP 

SP 

Station 

COND 

6200 

TEMP 

1. 

1 

9 

1. 

6 

6 

1  . 

98 

98 

2. 

100 

0.5 

2. 

1410 

12.5 

2. 

1380 

2.5 

3. 

7.5 

3. 

3690 

23.5 

3. 

1660 

10.0 

4. 

.0 

4. 

915 

.0 

4. 

558 

.0 

SP 

Station 

COND 

6028 

TEMP 

SP 

Station 

COND 

6042 

TEMP 

SP 

Station 

COND 

6255 

TEMP 

1. 

15 

14 

1. 

32 

32 

1  . 

175 

175 

2. 

103 

1 

2. 

1790 

17.5 

2. 

3350 

6.5 

3. 

157 

12.5 

3. 

2190 

31.5 

3. 

4440 

.0 

4. 

68 

0.0 

4. 

958 

5.0 

4. 

517 

31.5 

SP 

Station 

COND 

6033 

TEMP 

SP 

Station 

COND 

6050 

TEMP 

1. 

30 

30 

1. 

1 

1 

2. 

782 

10.0 

2. 

95 

.0 

3. 

940 

31.0 

4. 

611 

.0 

NOTE: 

1.  Observations 

2.  Mean 

3.  Maximum 

4.  Minimum 
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*  Date  are  based  on  a  limited  number  of  samples  obtained  during  limited 
time  periods  throughout  the  year. 
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FIGURE  A5.3.2-1 
Springs  Water  Quality 
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FIGURE  A5.3.2-2 
Springs  Water  Quality 
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FIGURE  A5.3.2-4 
Springs  Water  Quality 
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FIGURE  A5.3.2-5 
Springs  Water  Quality 
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Springs  Water  Quality 
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FIGURE  A5.3.2-7 
Springs  Water  Quality 
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FIGURE  A5. 3. 2-8 
Springs  Water  Quality 
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FIGURE  A5.3.2-9 
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FIGURE  A5.3.2-10 
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TABLE  A5.3.2-1 

LONG  TERM  TIME  SERIES  ANALYSIS  FOR  WATER  QUALITY  OF  SPRINGS  AND  SEEPS 


Dependent 
Variabl e 

WS01 

WS02 

WS03 

WS04 

pH 

1. 

2. 

3. 

4. 

7.7922/18 

0.7430 

8.0305/19 

0.0642 

7.6850/16 

0.1234 

7.7961/18 

0.2859 

TEMP 

(°C) 

5. 

1. 

2. 

3. 

4. 

11.6263/19 

0.7910 

11.2900/19 

0.3535 

10.7824/17 

0.1148 

11.7444/18 

0.5884 

SPC 

(pmhos) 

b. 

1. 

2. 

3. 

4. 

1210.9909/11 

0.8280 

1113.7182/11 

0.7390 

1200.2112/18 

0.3830 

1076.9900/10 

0.9231 

DOC 

( mg/1 ) 

5. 

1. 

2. 

3. 

6.4625/8 

0.4293 

4.8000/7 

0.1499 

6.8533/15 

0.1424 

3.7833/6 

0.1147 

4. 

5. 


AS 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

-0.0125/14 

0.0102 

-0.00001 

0.0736 

0.4360 

-0.1343/14 

0.0001 

-0.00001 

0.0818 

0.8392 

-0.0079/22 

0.0016 

-0.00002 

0.1066 

0.3980 

-0.0160/12 

0.0001 

-0.00001 

0.0836 

0.7936 

F 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

0.2936/14 

0.0885 

0.2750/14 

0.8367 

0.2564/22 

0.8825 

0.2615/13 

0.4338 

B 

1. 

0.1646/13 

0.2229/14 

0.1306/16 

0.2185/13 

(mg/1 ) 

2. 

0.0209 

0.2805 

0.0086 

0.0270 

3. 

-0.0004 

-0.0003 

-0.0003 

4. 

2.6134 

1.9252 

2.2372 

5. 

0.3975 

0.3993 

0.0270 

TDS 

1. 

812.0666/12 

712.1500/12 

728.0750/20 

732.3455/11 

(mg/1 ) 

2. 

3. 

4. 

5. 

0.8346 

0.7923 

0.4408 

0.7519 

WS06 

WS07 

WS08 

WS09 

WS10 

7.5871/21 

0.0071 

-0.0006 

11.4793 

0.3240 

7.3350/4 

0.0848 

7.4478/9 

0.3263 

7.5182/22 

0.1517 

7.7205/21 

0.9534 

10.9318/22 

0.2865 

12.5000/4 

0.5744 

11.7778/9 

0.8697 

11.6913/23 

0.1655 

11.8045/22 

0.2392 

1275.3769/13 

0.8797 

1168.5231/13 

0.9872 

1347.4000/5 

0.3103 

1243.3278/18 

0.9585 

1180.9933/15 

0.9595 

1.9333/9 

0.1184 

6.3200/10 

0.6252 

-0.0600/5 

0.7351 

3.6347/14 

0.3222 

3.0636/11 

0.5200 

-0.0096/15 

0.0001 

-0.00002 

0.1283 

0.6904 

-0.0094/16 

0.0094 

-0.00001 

0.0875 

0.3922 

-0.0173/8 

0.2224 

-0.0156/19 

0.0176 

-0.00004 

0.2404 

0.2889 

-0.0101/17 

0.0003 

-0.00001 

0.0817 

0.5913 

0.5781/16 

0.0727 

0.5375/16 

0.3037 

0.5833/9 

0.2802 

0.4552/21 

0.4335 

0.4511/18 

0.4379 

0.0001 

-0.3778 

0.9983 

0.2533/15 

0.0171 

-0.0004 

2.7575 

0.3648 

0.1727/15 

0.0416 

-0.0003 

2.3988 

0.2821 

0.1100/8 

0.1595 

0.1140/15 

0.0995 

0.1547/15 

0.2395 

692.8286/14 

0.3896 

705.1857/14 

0.9230 

863.5444/9 

0.9913 

724/4526/19 

0.7081 

669.4750/16 

0.5085 

I 

a 

IV 


NOTE:  Entries  in  the  table  mean  the  following: 

1.  Mean/Number  of  paired  observations 

2.  3  -  to  be  compared  with  selected  a.  (a  =  0.05) 

3.  Slope  -  slope  is  units  per  month 

4.  Intercept 

5.  r^  value 


■  ■■  ■■  TABHHI.3.2VBt. )  mtm  'mKm: 

LONG  TERM  TIME  SERIES  ANALYSIS  FOR  WATER  QUALITY  OF  SPRINGS  AND  SEEPS 


Dependent 

WS01 

WS02 

WS03 

WS04 

WS06 

WS07 

WS08 

WS09 

WS10 

Vari able 

HOLY 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

0.0092/12 

0.8087 

0.0277/13 

0.9389 

0.0206/17 

0.6794 

0.0027/13 

0.9918 

0.0280/15 

0.7958 

0.0014/14 

0.4544 

0.0156/9 

0.7594 

0.0173/15 

0.0206 

-0.00005 

0.3519 

0.3481 

NA 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

130.7143/14 

0.0660 

110.2857/14 

0.3271 

130.9545/22 

0.0003 

-0.0196 

259.8365 

0.4807 

108.3077/13 

0.9328 

133.3750/16 

0.0209 

-0.0100 

200.3140 

0.3261 

130.0000/16 

0.0298 

-0.0068 

175.7720 

0.2947 

122.3333/9 

0.6834 

119.1429/21 

0.3145 

111.2222/18 

0.0282 

S04 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

367.2143/14 

0.1762 

317.0000/14 

0.0429 

-0.0348 

553.2758 

0.2993 

404.5000/22 

0.9021 

-0.0052 

439.0472 

0.0008 

316.2308/13 

0.8361 

360.4375/16 

0.3382 

392.7500/16 

0.7045 

346.0000/9 

0.9204 

327.2381/21 

0.7939 

338.6667/18 

0.5906 

nh3 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

0.1127/11 

0.4734 

0.1846/13 

0.7375 

0.1343/21 

0.5887 

0.1727/11 

0.5246 

0.0400/11 

0.0053 

-0.0002 

1.5583 

0.5977 

0.4915/13 

0.6425 

0.1088/8 

0.4280 

0.0637/19 

0.5580 

0.1106/16 

0.6224 

Dependent 

Variable 

WS11 

WS12 

pH 

1. 

7.3500/5 

7.6825/4 

2. 

0.1845 

0.8551 

3. 

4. 

5. 

TEMP 

1. 

12.2000/5 

14.5000/4 

(°C) 

2. 

3. 

0.8537 

0.5750 

4. 

5. 

SPC 

1. 

947.4750/4 

1370.0000/3 

2. 

0.0167 

0.8616 

(ymhos) 

3. 

0.6290 

4. 

-3512.0727 

5. 

0.9669 

DOC 

1. 

(mg/I ) 

2. 

3. 

4. 

5. 

Dependent 

Variable 

WS11 

AS 

1. 

(mg/1 ) 

2. 

3. 

4. 

5. 

F 

1. 

0.3333/3 

(mg/1 ) 

2. 

0.0262 

3. 

0.0001 

4. 

-0.3778 

5. 

0.9983 

B 

1. 

(mg/1 ) 

2. 

3. 

4. 

5. 

TDS 

1. 

990.0000/3 

(mg/1 ) 

2. 

0.0596 

3. 

4. 

5. 

Dependent 

Variable 

WS11 

MOLY 

1. 

(mg/1) 

2. 

3. 

4. 

5. 

NA 

1. 

153.3333/3 

(mg/1 ) 

2. 

0.0262 

3. 

-0.0671 

4. 

615.5702 

5. 

0.9983 

SO, 

1. 

330.0000/3 

4 

2. 

0.7337 

(mg/1 ) 

3. 

A  . 

5. 

nh3 

1. 

2. 

(mg/1 ) 

3. 

4. 

5. 

1 

NOTE:  Entries 

in  the  table  mean  the  following: 

1. 

Mean/Number  of  paired  observations 

a 

2. 

5  -  to  be  compared  with  selected  a 

Ui 

3. 

Slope  -  slope  is  units  per  month 

4. 

Intercept 

5. 

r^  value 
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LONG  TERM  TIME  TREND  ANALYSIS  FOR  ALLUVIAL  WELLS 


Dependent 


Variable 

WA01 

WA02 

WA03 

*  WA05 

WA06 

WA07 

WA08 

WA09 

WA10 

DEPTH 

(ft) 

1. 

2. 

3. 

4. 

5. 

6236.4363/55 

0.0060 

0.0014 

6227.3031 

0.1337 

6270.6534/36 

0.0080 

0.0012 

6263.0167 

0.1894 

6370.1981/60 

0.0479 

-0.0013 

6378.7730 

0.0658 

6326.0875/56 

0.0003 

0.0007 

6321.4807 

0.2180 

6327.4969/59 

0.1371 

6349.7955/50 

0.4729 

6384.1105/52 

0.4630 

6492.8929/55 

0.1155 

6562.7931/45 

0.0003 

-0.0036 

6585.0653 

0.2686 

pH 

1. 

2. 

3. 

4. 

7.4492/13 

0.4955 

7.5260/10 

0.6033 

7.4871/14 

0.2427 

7.5864/11 

0.1010 

7.6823/13 

0.5653 

7.8000/7 

0.3739 

7.7130/10 

0.9773 

7.6333/3 

0.9962 

7.6333/3 

0.3671 

TEMP 

(°c) 

5 . 

1. 

2. 

3. 

4. 

12.0071/14 

0.6582 

11.6000/10 

0.3644 

10.3714/14 

0.7006 

11.2909/11 

0.8335 

11.3429/14 

0.2315 

12.0000/7 

0.3768 

10.1818/11 

0.4064 

9.9847/14 

0.5710 

12.1667/3 

0.2391 

SPC 

(umhos) 

5. 

1. 

2. 

3. 

4. 

5. 

1478.1647/17 

0.1272 

1115.1429/7 

0.6702 

1254.9214/14 

0.0856 

1290.1250/8 

0.0728 

1325.5643/14 

0.0299 

-0.3764 

3683.2724 

0.3357 

1169.6923/13 

0.3479 

1091.5900/10 

0.3167 

869.3455/11 

0.2803 

1150.6125/8 

0.3853 

DOC 
(mg/l ) 

1. 

2. 

3 

3.5600/15 

0.4972 

1.6667/6 

0.0069 

0.0042 

-23.8691 

0.8678 

1.9417/12 

0.4024 

2.0571/7 

0.8675 

2.5250/12 

0.3680 

4.0444/9 

0.8100 

3.4778/9 

0.6794 

6.9250/8 

0.5415 

6.9250/8 

0.1086 

4. 

5. 

AS 

(mg/l ) 

1. 

2. 

3. 

4. 

5. 

-0.0059/17 

0.0002 

-0.00002 

0.0915 

0.6046 

-0.0120/8 

0.0954 

-0.0012/14 

0.0103 

-0.00002 

0. 1214 
0.4348 

0.0027/9 

0.0157 

-0.00002 

0.1363 

0.5897 

-0.0008/15 

0.0088 

-0.00002 

0.1140 

0.4249 

0.0019/13 

-0.3507 

-0.0046/10 

0.0336 

-0.00001 

0.0777 

0.4432 

-0.0070/12 

0.0074 

-0.0001 

0.0864 

0.5288 

-0.0006/8 

0.3019 

F 

(mg/l ) 

1. 

2. 

3. 

4. 

0.9511/19 

0.2111 

2.0222/9 

0.1615 

0.4788/16 

0.2017 

1.0778/9 

0.2837 

0.5294/16 

0.3510 

0.3093/14 

0.2651 

0.2900/10 

0.5404 

0.2592/12 

0.0782 

0.3375/8 

0.2812 

B 

(mg/l ) 

5. 

1. 

2. 

3. 

4. 

0.2357/14 

0.9510 

0.3001/8 

0.1880 

0.1435/11 

0.2743 

0.3163/8 

0.0874 

0.2855/11 

0.0804 

0.3122/9 

0.0826 

0.1300/9 

0.0540 

0.2673/11 

0.2033 

0.2631/7 

0.0707 

HOLY 
(mg/l ) 

5. 

1. 

2. 

3. 

4. 

5. 

0.0243/14 

0.1963 

0.0021/7 

0.0441 

-0.00002 

0.1245 

0.5888 

0.0017/10 

0.0056 

-0.00002 

0.1226 

0.6374 

0.0175/8 

0.6603 

0.0180/10 

0.0030 

-0.00003 

0.2106 

0.6877 

0.0238/8 

0.3297 

0.0125/8 

0.8631 

0.0073/11 

0.0206 

-0.00003 

0.2017 

0.4661 

0.0035/6 

0.7141 

t 

I 

a 

c* 


NOTE:  Entries  in  the  table  mean  the  following: 

1.  Mean/Number  of  paired  observations 

2.  u  -  to  be  compared  with  selected  a.  (a  =  0.05) 

3.  Slope  -  slope  is  units  per  month 

4.  Intercept 

5.  r^  value 


*  There  is  no  WA04 


r 


TABLE  A5 . 3 . 3- 1 ( Cont . ) 

LONG  TERM  TIME  TREND  ANALYSIS  FOR  ALLUVIAL  WELLS 


1 


Dependent 
Vari  abl  e 

NA 

(mg/1 ) 


1. 

2. 

3. 

4. 


WAOl 


243.3158/19 

0.5079 


WA02 


154.0000.9 

0.1185 


so4 

(mg/1 ) 


399.3105/19 

0.3298 


264.4444/9 

0.9388 


nh3 
(mg/1 ) 


1.4694/16 

0.6450 


0.4356/9 

0.1272 


WA03 

*  WA05 

WA06 

WA07 

WA08 

WA09 

WA10 

134.3125/16 

168.6667/9 

181.3750/16 

153.7143/14 

135.4000/10 

113.0000/12 

136.5000/8 

0.2347 

0.1946 

0.0305 

-0.0264 

349.9536 

0.2924 

0.1060 

0.2370 

0.5851 

0.4110 

352.1875/16 

307.1111/9 

319.9375/16 

284.6429/14 

379.5000/10 

320.1667/12 

399.2500/8 

0.2091 

0.1749 

0.0019 

-0.0505 

642.2962 

0.5085 

0.0092 

-0.0864 

814.9380 

0.4450 

0.1470 

0.9150 

0.0088 

-0.0624 

780.1103 

0.7082 

0.0342/12 

0.1600/6 

0.0793/14 

0.4975/12 

0.9000/8 

0.3710/10 

0.3920/5 

0.3952 

0.0852 

0.4775 

0.3698 

0.8349 

0.1363 

0.6077 

1 

» 


Dependent 

Variable 

WA1 1 

WA12 

Dependent 

Variable 

WA11 

WA12 

Dependent 

Variable 

WA1 1 

WA12 

DEPTH 

(ft) 

1. 

2. 

3. 

6448.9562/51 

0.0314 

-0.0006 

6637.0273/55 

0.0397 

-0.0008 

DOC 
(mg/1 ) 

1. 

2. 

-3 

6.4250/8 

0.1657 

5.8222/9 

0.3623 

MOLY 
(mg/1 ) 

1. 

2. 

0.2333/6 

0.3529 

0.2222/9 

0.0502 

4. 

6452.7540 

6642.0086 

A 

3. 

5. 

0.0911 

0.0774 

5. 

4. 

5. 

pH 

1. 

2. 

3. 

4. 

5. 

7.8600/5 

0.1658 

7.5973/11 

0.0144 

-0.0006 

11.9395 

0.5038 

AS 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

-0.0023/9 

0.0855 

-0.0052/11 

0.0113 

-0.00002 

781.8514 

0.4727 

NA 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

143.4444/9 

0.0969 

196.7273/11 

0.1308 

TEMP 

(°c) 

1. 

2. 

3. 

4. 

9.5000/7 

0.3452 

10.8083/12 

0.2017 

F 

(mg/1 ) 

1. 

2. 

3. 

A 

0.2344/9 

0.1566 

0.3836/11 

0.0954 

so4 

(mg/1 ) 

1. 

2. 

3. 

428.3333/9 

0.1582 

447.0000/11 

0.0914 

-0.0521 

5. 

4  . 

4. 

781.8514 

b. 

5. 

0.4727 

SPC 

(pmhos ) 

1. 

2. 

3. 

4. 

5. 

1058.0889/9 

0.0689 

1154.3455/11 

0.2587 

B 

(mg/1 ) 

1. 

2. 

3. 

4. 

5. 

0.2813/8 

0.1264 

0.6810/10 

0.1018 

nh3 

(mg/1) 

1. 

2. 

3. 

4! 

5. 

0.9283/6 

0.4566 

0.1776/8 

0.0942 

NOTE:  Entries  in  the  table  mean  the  following: 

1.  Mean/Number  of  paired  observations 

2.  a  -  to  be  compared  with  selected  a.  (a  =  0.05) 

3.  Slope  -  slope  is  units  per  month 

4.  Intercept 

5.  r?  value 
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TABLE  A6.2.1-1 
INSTRUMENT  SPECIFICATIONS 


These  specifications  apply  to  the  analyzer  types  and  time  periods  indicated. 
In  some  cases,  current  instruments  will  have  different  specifications,  gen¬ 
erally  reflecting  enhanced  accuracy  and  sensitivity. 

Sulfur  dioxide/hydrogen  sulfide  November  1974  -  March  1977  -  Meloy  SA-185  2 
Range: 

Lower  Detection  Limit: 


Noise: 

Zero  Drift: 

Span  Drift: 

Precision: 

March  1977  -  Present  -  Meloy  SA-185-2A 
Range: 

Lower  Detection  Limit: 

Noise: 

Zero  Drift: 

Span  Drift: 

Precision: 

Carbon  Monoxide  November  1974  -  August  1978  - 
Range: 

Noise: 

Zero  Drift: 

Span  Drift: 

Precision: 


0  -  1  ppm  (1000  ppb) 

.005  ppm 

+  0.5%  (full  scale) 

+  1%  per  day 
+  1%  per  day 
+  1%  (full  scale) 

0  -  .5  ppm 
.002  ppm 
.005  ppm 

.001  ppm  (24  hours) 

3.2%  (80%  URL) 

.001  ppm  S.D.  (20%  URL) 

.002  ppm  S.D.  (80%  URL) 

Bendix  8200  Environmental  Chromatograph 
0-1  ppm  to  0  -  100  ppm,  stepped 
0.5%  of  full  scale 

<  1%  per  day 

<  1%  per  day 
+  1%  of  full  scale 


TABLE  A6.2.1-1  (cont.) 


September  1978  -  Present  -  Beckman  Model 
Range: 

Lower  Detection  Limit: 

Noi se: 

Zero  Drift: 

Span  Drift: 

Precision: 

Oxides  of  Nitrogen 
Range: 

Lower  Detection  Limit: 

Noise: 

Zero  Drift: 

Span  Drift: 

Precision : 


866  -  Ambient  CO  Monitoring  System 
0-50  ppm 
0.4  ppm 
0.2  ppm  S.D. 

+  0.5  ppm  (24  hours) 

+  1%  full  scale 
+  0.2  ppm  S.D.  full  scale 

Meloy  NA-520-2  Chemicuminizer 
0  -  .5  ppm 
.005  ppm 
.005  ppm 

.005  ppm  (24  hours) 

.010  ppm  (24  hours) 

+  1%  full  scale 


November  1974  -  December  1977 


January  1978  -  Present  -  Monitor  Labs  Model  8440E  Nitrogen  Oxides  Analyzer 
Ran9e:  0  -  .5  ppm 

Lower  Detection  Limit:  .002  ppm 


Noise: 

Zero  Drift: 
Span  Drift: 
Precision: 


.001  ppm  S.D. 

<.  .003  ppm  /  7  days 

<  4%  /  7  days 

.004  ppm  S.D.  at  0.1  ppm 
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TABLE  A6.2.1-1  (cont.) 


Ozone  November  1974  -  March  1979  -  Meloy  0A-350  2  -  Ozone  Analyzer 


Range: 

0  -  .5  ppm 

Lower  Detection  Limit: 

.0005  ppm 

Noise: 

+  .3% 

Zero  Drift: 

+  1%  full  scale/24  hours 

Span  Drift: 

<  +  full  scale/24  hours 

Precision: 

+  2%  full  scale 

Ozone  April  1979  -  April  1980  -  Meloy  0A-350-2R  -  Ozone  Analyzer 


Range: 

0  -  .5  ppm 

Lower  Detection  Limit: 

.002  ppm 

Noise: 

.0005  ppm  @  20%  URL 
.002  ppm  @  80%  URL 

Zero  Drift: 

12  hours  and  24  hours  ±  .002  ppm 

Span  Drift: 

24  hours  ±  1.5%  of  reading  @  20%  URL 
±  2.5 %  of  reading  @  80%  URL 

Precision: 


.001  ppm  @  20%  URL 
@  80%  URL 
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TRACT  SITE  A A 23  DAIlY  MAXI  MUM.  MEAN  AND  MINIMUM  TEMPERATURE  AT  10  METER  LEVEL 
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28 

25 

18 

(2) 

17 

14 

9 

2 

2 

6 

9 

17 

21 

18 

15 

10 

1 

(2) 

2 

-4 

-6 

-11 

11 

-5 

-4 

2 

7 

2 

-3 

-3 

-16 

AB20 

HOURLY 

MAX. 

AB23 

II 

II 

AB20 

HOURLY 

AVG. 

AB23 

II 

II 

AB20 

HOURLY 

MIN. 

AB23 

II 

II 

1979 

1979 

1979 

1979 

1979 

1979 


7 

5 

-6 

-6 

-31 

-23 


6 

3 

-7 

-8 

-30 

-26 


12 

13 

19 

(3) 

(3) 

(3) 

32 

31 

28 

13 

11 

9 

18 

22 

30 

31 

35 

31 

28 

13 

-1 

3 

7 

(3) 

(3) 

(3) 

17 

16 

8 

-4 

-2 

0 

5 

9 

17 

20 

19 

17 

9 

- 

-23 

-13 

-9 

(3) 

(3) 

(3) 

6 

-1 

-16 

-24 

-17 

-12 

-10 

-3 

0 

9 

8 

1 

-14 

-14 

AB20 

HOURLY 

MAX. 

AB23 

II 

II 

AB20 

HOURLY 

AVG. 

AB23 

II 

II 

AB20 

HOURLY 

MIN. 

AB23 

II 

II 

1980 

1980 

1980 

1980 

1980 

1980 


11 

9 

-5 

-2 

-26 

-17 


9 

6 

-3 

-4 

-23 

-16 


13 

10 

-1 

-1 

-22 

-17 


12 

9 

1 

-1 

-16 

-13 


23 

20 

6 

5 

-9 

-9 


26 

23 

11 

9 

-1 

-1 


32 

31 

18 

19 

1 

3 


33 

31 

21 

21 

8 

11 


32 

30 

19 

19 

3 

4 


30 

27 

14 

15 
-3 

1 


26 

23 

7 

7 

-9 

-8 


21 

18 

1 

9 

-14 

-5 


32 

29 

4 

6 

-43 

-21 


34 

31 

7 

-41 

-21 


34 

7 

-20 


31 


-16 


32 

35 


-31 

-26 


33 

31 

7 

8 

-26 

-17 


AB20 
AB2  3 
AB20 
AB23 
AB2Q 
AB23 


HOURLY  MAX. 

II  H 

HOURLY  AVG. 

ii  H 

HOURLY  MIN. 


1981 

1981 

1981 

1981 

1981 

1981 


17 

13 

2 

2 

-13 

-11 


(1)  Partial  Data  Only 

(2)  Station  Inoperative 

(3)  Instrument  Malfunction 


TABLE  A6.3.1-3 


GROWING  SEASON  AND  DEGREE-DAYS  BY  YEAR 


GRO 

WING  SEASON* 

DEGREE-DAYS** 

(°C-DAYS) 

IN 

YEAR 

APR- 

MAY- 

JUN- 

JUL- 

START 

STOP 

LENGTH 

(days) 

GROWING 

SEASON 

MAY- 

JUN 

JUN- 

JUL 

JUL- 

AUG 

AUG- 

SEPT 

1975 

May 

26 

Sept 

21 

118 

84 

8 

57 

84 

76 

1976  ' 

June 

14 

Oct 

5 

111 

111 

15 

87 

108 

93 

1977 

Apr 

21 

Sept 

14 

144 

no 

23 

70 

110 

87 

1978 

May 

15 

Sept 

17 

124 

223 

33 

121 

169 

163 

1979  ' 

May 

12 

Oct 

9 

148 

196 

35 

109 

171 

161 

1980 

May 

12 

Oct 

15 

151 

168 

44 

106 

161 

124 

*  Hourly  minimum  air  temperature  always  >  0°C 


Tav  -  18.3  C  X  (No.  of  days  in  month  for  which  T^v  applies)  Summed  over  appropriate 

d  number  of  months 

Where  Tav  =  daily  avergge  temperature  (°C)  specifically  for  those  days  whose  average  is 
over  18.3  C . 

(Ref.  Munn,  R.E.,  Biometeoro logical  Methods,  Academic  Press,  New  York,  N.Y.,  1970.) 


TABLE  A6.3.1-4 
Direct  Solar  Radiation 
STATION  AB23 


TOTAL  LANG. 

AVG.  DAY- 

OAYLIGHT 

UPTIME 

CORR. 

AVG. 

MONTH/ 

FOR  MONTH 

LIGHT 

HRS  PER 

DAYLIGHT 

FACTOR 

LANG/DAY 

DAILY  TOTAL/DATE 

YEAR 

— fffwin — 

- TOT1 — 

HRS/DAY 

MONTH 

HRS /MO. 

=  5  6 

(MOD.) 

HIGHEST 

LUWtSI 

1 

2 

3  =  2x7 

4 

5 

6 

7 

8/  (Days 

Per  Mo. ) 

9 

10 

11/74 

4121 

4256 

10 

300 

291 

1.031 

141.9 

225/11 

1/3 

12/74 

1878 

3500 

10 

310 

167 

1 .356 

112.9 

164/9 

0/7 

1/75 

4036 

4396 

10 

310 

284 

1 .092 

141.8 

266/1 

22/28 

2/75 

6880 

7305 

11 

308 

291 

1 .058 

260.9 

416/24 

100/15 

3/75 

7586 

10076 

12 

372 

280 

1.329 

325.0 

479/19 

142/9 

4/75 

10940 

11325 

13 

390 

375 

1.040 

377.5 

550/25 

65/7 

5/75 

14559 

14559 

14 

434 

434 

1.000 

496.6 

706/26 

94/28 

6/75 

13762 

15667 

15 

450 

395 

1.139 

522.2 

737/26 

166/18 

7/75 

16079 

16659 

15 

465 

447 

1 .040 

537.4 

687/6 

227/16 

8/75 

15005 

15870 

14 

434 

409 

1 .061 

511 .9 

665/3 

324/13 

9/75 

11849 

12324 

13 

390 

375 

1.040 

410.8 

545/6 

130/11 

10/75 

10089 

10114 

12 

372 

372 

1 .000 

326.3 

446/1 

28/31 

11/75 

4615 

4670 

10 

300 

297 

1.010 

155.7 

279/1 

11/28 

12/75 

3957 

4007 

10 

310 

307 

1 .010 

129.3 

207/18 

13/25 

1/76 

6166 

6176 

10 

310 

310 

1.000 

199.2 

303/29 

85/5 

2/76 

8102 

3102 

11 

319 

319 

1.000 

279.4 

393/22 

59/6 

3/76 

11856 

12046 

12 

372 

365 

1 .019 

388.6 

567/30 

133/25 

4/76 

11990 

13225 

13 

390 

355 

1 .099 

440.3 

656/28 

187/17 

5/76 

14693 

15198 

14 

434 

421 

1.031 

490.3 

732/16 

224/6 

6/76 

18674 

18689 

15 

450 

450 

1 .000 

623.0 

741/21 

227/22 

7/76 

17102 

17292 

15 

465 

460 

1.011 

557.8 

720/4 

229/5 

3/76 

15351 

15961 

14 

434 

417 

1.041 

514.9 

665/5 

193/1 

9/76 

11477 

11477 

13 

390 

390 

1.000 

382.6 

558/2 

155/24 

10/76 

10178 

10178 

12 

372 

372 

1.000 

328.3 

440/7 

143/26 

11/76 

6725 

6725 

10 

300 

299 

1.003 

224.9 

307/1 

75/13 

12/76 

5685 

5685 

10 

310 

310 

1 .000 

183.4 

242/1 

73/5 

1/77 

6043 

6043 

10 

310 

309 

1.003 

194.9 

376/25 

54/5 

2/77 

7850 

7850 

11 

308 

308 

1 .000 

280.4 

409/27 

92/22 

3/77 

10737 

11059 

12 

372 

360 

1.033 

356.7 

523/27 

110/17 

4/77 

12870 

12870 

13 

390 

390 

1 .000 

429.0 

598/1 08.24 

90/19 

5/77 

16228 

16390 

14 

434 

431 

1.007 

528.7 

717/18 

209/14 

6/77 

18590 

18590 

15 

450 

450 

1 .000 

619.7 

744/19 

381/7 

7/77 

14256 

16124 

15 

465 

420 

1.107 

520.1 

731/10 

269/4 

3/77 

13970 

14249 

14 

434 

424 

1 .024 

459.6 

674/1 

172/17 

9/77 

11904 

12380 

13 

390 

375 

1 .040 

412.7 

568/2 

121/28 

10/77 

9676 

9870 

12 

372 

365 

1.019 

318.4 

667/2 

89/31 

11/7.7 

5580 

6026 

10 

310 

279 

1  .075 

200.9 

323/1 

36/19 

12/77 

1328 

- 

10 

310 

81 

- 

- 

229/5 

75/3 

- 

4-131 


TABLE  A6.3.1-4  (Cont.) 
Direct  Solar  Radiation 
STATION  AB23 


MONTH/ 

YEAR 

TOTAL  LANG. 

FOR  MONTH 

AVG.  DAY¬ 
LIGHT 
HRS/DAY 

DAYLIGHT 

HRS  PER 
MONTH 

UPTIME 

DAYLIGHT 

HRS/MO. 

CORR. 
FACTOR 
=  5  6 

AVG. 

LANG/DAY 

(MOD.) 

DAILY 

TOTAL/DATE 

UNMOO. 

MOD.* 

HIGHEST 

LOWESt 

1 

2 

3  =  2x7 

4 

5 

6 

7 

8/  (Days 

9 

10 

1/73 

1147 

- 

10 

310 

98 

- 

- 

249/13 

67/18 

2/78 

4508 

8250 

11 

308 

168 

1.833 

294.6 

404/18 

90/3 

3/78 

954 

- 

12 

372 

22 

- 

- 

101/30 

67/31 

4/78 

- 

- 

13 

390 

- 

- 

- 

- 

- 

5/78 

7587 

- 

14 

434 

183 

- 

- 

714/12 

5/21 

6/78 

- 

- 

15 

450 

- 

- 

- 

- 

- 

7/78 

1835 

- 

15 

465 

55 

- 

- 

646/30 

366/29 

8/78 

16327 

16441 

14 

434 

431 

1.007 

530.4 

663/3 

234/14 

9/78 

12107 

12627 

13 

390 

374 

1 .043 

420.9 

483/22 

126/18 

10/78 

9957 

9957 

12 

372 

372 

1.000 

321  .2 

442/3 

40/22 

11/78 

5480 

5480 

10 

300 

300 

1.000 

182.7 

296/2 

40/11 

12/78 

4635 

4686 

10 

310 

306 

1 .011 

151.2 

255/13 

53/17 

1/79 

4454 

4472 

10 

310 

309 

1 .004 

144.3 

297/23 

43/6 

2/79 

7718 

7718 

11 

308 

308 

1.000 

275.6 

395/25 

88/22 

3/79 

9749 

11621 

12 

372 

1.192 

374.9 

535/24 

182/27 

4/79 

10990 

15716 

13 

390 

273 

1.430 

523.9 

664/20 

253/12 

5/79 

12498 

15873 

14 

434 

342 

1.270 

512.0 

702/20 

213/9 

6/79 

18374 

18411 

15 

450 

449 

1.002 

613.7 

745/21 

169/8 

7/79 

17557 

17557 

15 

455 

465 

1.000 

566.4 

726/7 

366/6 

3/79 

14743 

14743 

14 

434 

434 

1.000 

475.6 

675/3 

153/14 

9/79 

13519 

13593 

13 

390 

388 

1.005 

453.1 

589/1 

288/25 

10/79 

9769 

9857 

12 

372 

369 

1 .009 

318.0 

452/1 

27/21 

11/79 

5756 

6124 

10 

300 

282 

1.064 

104.1 

363/2 

35/20 

12/79 

5680 

5890 

10 

310 

299 

1.037 

190.0 

256/12 

60/28 

1/80 

4851 

5468 

10 

310 

275 

1.127 

176.9 

354/31 

24/14 

2/80 

6583 

6906 

11 

319 

304 

1.049 

238.1 

394/27 

83/20 

3/80 

10275 

10861 

12 

372 

352 

1.057 

350.3 

608/15 

60/22 

4/80 

14256 

14285 

13 

390 

389 

1 .002 

476.2 

630/13 

197/24 

5/80 

13984 

15131 

14 

434 

401 

1.082 

488.1 

691/28 

217/7 

6/80 

19591 

19728 

15 

450 

447 

1.007 

657.6 

725/13 

439/1 

7/80 

14706 

16971 

15 

465 

403 

1.154 

206.1 

684/15 

309/2 

3/80 

15417 

15602 

14 

434 

429 

1.012 

503.3 

654/4 

301/31 

9/80 

11689 

11689 

13 

390 

390 

1 .000 

389.6 

546/1 

131/9 

10/80 

9629 

9658 

12 

372 

371 

1 .003 

311.5 

425/ T  8.2 

79/27 

11/80 

5066 

5101 

10 

300 

298 

1.007 

170.0 

302/18 

36/24 

12/80 

3638 

3638 

10 

310 

310 

1 .000 

117.4 

194/1 

23/7 

A-l  32 


TABLE  A6.3.1-5 


RELATIVE  HUMIDITY  (%) 


STA. 

ITEM 

SEASONAL 

YEAR 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

Amu  . 

MAX. 

AVG. 

MIN. 

AB23 

HOURLY  MAX. 

1975 

100 

100 

100 

100 

100 

100 

100 

100 

87 

93 

100 

100 

100 

AB23 

HOURLY  AVG. 

1975 

69 

68 

72 

72 

67 

64 

54 

54 

29 

35 

40 

53 

56 

AB23 

HOURLY  MIN. 

1975 

25 

26 

32 

37 

32 

28 

25 

28 

12 

16 

15 

19 

12 

AB23 

HOURLY  MAX. 

1976 

90 

90 

89 

90 

98 

90 

99 

96 

100 

99 

94 

97 

100 

AB23 

HOURLY  AVG. 

1976 

62 

62 

57 

56 

53 

51 

44 

47 

50 

59 

51 

56 

54 

AB23 

HOURLY  MIN. 

1976 

34 

25 

22 

23 

21 

24 

27 

29 

32 

32 

32 

32 

21 

AB23 

HOURLY  MAX. 

1977 

96(1) 

(2) 

(2) 

74(1) 

100 

(2) 

(2) 

(2) 

(2) 

99(1) 

(2) 

(2) 

(1) 

AB23 

HOURLY  AVG. 

1977 

58(1) 

(2) 

(2) 

56(1) 

67 

(2) 

(2) 

(2) 

(2) 

37(1) 

(2) 

(2) 

0) 

AB23 

HOURLY  MIN. 

1977 

30(1) 

(2) 

(2) 

41(1) 

37 

(2) 

(?)  1 

(2) 

(2) 

15(1) 

(2) 

(2) 

(1) 

AB23 

HOURLY  MAX. 

1978 

99 

97 

96 

96 

95 

94 

96 

94 

94 

97 

97 

99 

99 

AB23 

HOURLY  AVG. 

1978 

65 

74 

71 

66 

53 

49 

42 

38 

38 

45 

44 

62 

54 

AB23 

HOURLY  MIN. 

1978 

10 

32 

25 

20 

14 

13 

12 

9 

9 

8 

12 

19 

8 

AB23 

HOURLY  MAX. 

1979 

99 

100 

99 

100 

100 

100 

90 

100 

100 

100 

100 

100 

AB23 

HOURLY  AVG. 

1979 

74 

75 

70 

73 

<  75% 

<  75% 

43 

49 

55 

41 

55 

AB23 

HOURLY  MIN. 

1979 

31 

37 

32 

30 

24 

24 

16 

15 

15 

15 

11 

11 

AB23 

HOURLY  MAX. 

1980 

96 

96 

95 

99 

98 

98 

90 

93 

94 

93 

94 

98 

AB23 

HOURLY  AVG. 

1980 

57 

<75 

67 

66 

53 

61 

32 

42 

39 

42 

52 

58 

AB23 

HOURLY  MIN. 

1980 

17 

27 

18 

22 

14 

11 

12 

8 

8 

8 

7 

13 

(1 )  Partial  Data  Only 

(2)  Instrument  Malfunction 


TABLE  A6.3.I-6A 


MONTHLY  PRECIPITATION  FOR  1975 


COM¬ 

PUTER 

CODE 

MONTHLY  TOTAL  (cm) 

ANN. 

STATION 

JAN. 

FEB. 

MAR. 

APR. 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

■  TOTAL 
(EST.) 

USGS  015 

WU1  5 

(5.16) 

1.27 

1.22 

2.54 

2.57 

5.18 

2.36 

0.30 

0.66 

2.79 

2  79 

?  D3 

?8  87 

USGS  022 

WU22 

2.54 

2.74 

0.71 

1.65 

2.87 

1.22 

2.54 

USGS  050 

WU50 

1.27 

1.52 

1.65 

0.28 

0.00 

1.27 

0.51 

0.97 

1.65 

1.78 

2.01 

USGS  058 

WU58 

- 

1.65 

1.09 

2.29 

USGS  070 

WU70 

5.74 

4.01 

6.78 

5.21 

£3.76) 

(5.76) 

2.54 

0.43 

1.02 

4.85 

4.95 

4  01 

49  DR 

Mr.  station  1 

-PEQ1 

1.80 

1.00 

0.08 

0.43 

0  76 

1  1  6 

MC  Station  2 

BC02 

(3.48) 

(2.32) 

(4.17) 

(3.12) 

(2.16) 

2.18 

1.30 

1.09 

0.13 

0.10 

2.49 

1.09 

23.63 

MC  Station  3 

BC03 

-LL.79) 

1Z.4Q) 

(4.63) 

(3.36) 

(2.21 ) 

(3.8?) 

1  .80 

0  79 

n  ?n 

n  4i 

1  /!  9 

MC  Station  4 

BC04 

(4.29) 

(2.79) 

(5.19) 

(3.83) 

2.62 

2.49 

0.61 

0.41 

1.19 

0.46 

1.27 

— uaa 

1.14 

Zh  -  1 4 

26.29 

MC  Station  5 

QTf5 

(1.34) 

(0.98) 

(1.55) 

(1.23) 

2.59 

4.62 

2.49 

0.99 

0.36 

0.51 

1.14 

1.52 

19.32 

MC  Station  6 

BC06 

1  3.40 

6.99 

2.40 

0.70 

0  61 

0  48 

3  07 

i  ?7 

MC  Station  7 

BC07 

0.53 

3.28 

4.60 

0.40 

0.00 

MC  Station  8 

BC08 

•  -  - 

0.64 

1.52 

3.20 

0.00 

0.00 

0.00 

MC  Station  9 

BC09 

3.05 

1.00 

3.40 

0.86 

0.43 

0.97 

1.50 

•  1 

MC  Station  13 

BC1 3 

5.59 

3.30 

3.10 

4.30 

0.03 

0.66 

1.50 

1.65 

AQ  Station  020 

AB20 

(7.09) 

(4.49) 

(8.65) 

(6.29) 

(3.68) 

(5.92) 

(2.28) 

(0.00) 

(0.00) 

(5.75) 

(5.90) 

(4.49) 

54.54 

AQ  Station  023 

AB23 

(5.54) 

(3.63) 

(6.69) 

(4.95) 

(3.37) 

(5.59) 

(2.00) 

(0.00) 

(0.32) 

(4.56) 

(4.67) 

(3.63) 

44.95 

Little  Hills 

WR01 

2.03 

1.27 

3.10 

4.01 

5.92 

4.45 

7.62 

0.91 

1.83 

3.94 

1.91 

1.98 

38.96 

Meeker  2 

WR02 

1.57 

0.86 

3.15 

4.47 

4.17 

4.37 

5.18 

1.12 

1.22 

3.30 

1.19 

1.70 

32.31 

Scandard  Gulch 

on  Roan  Plateau 

WR03 

5.74 

4.01 

6.78 

5.21 

2.54 

0.43 

1.02 

4.85 

4.95 

4.01 

Corral  Gulch 

WR04 

JOS  Gaae 

WR05 

East  Fork 

Parachute  Creek 

WP.06 

East  Middle  Fork 
Parachute  Creek 

VJR07 

1 

n(  )  =  Estimate 


TABLE  A6.3.I-6B 
MONTHLY  PRECIPITATION  FOR  1976 


II 

II 

I 

II 

■ 

fe 

■ 

■ 

■ 

■ 

I 

I 

■ 


STATION 

COM- 

PUTER 

CODE 

MONTHLY  TOTAL  (cm) 

ANN. 

TOTAL 

(EST.) 

JAN. 

FEB. 

MAR. 

APR. 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

USGS  015 

WU1 5 

(0.00) 

4.06 

4.29 

1.78 

3.05 

2.01 

2.92 

0.13 

2.46 

(0.00) 

0.10 

0.00 

20.80 

USGS  022 

WU22 

1.98 

4.06 

2.01 

4.24 

2.26 

2.79 

0.51 

USGS  050 

WU50 

4.32 

4.32 

1.65 

3.48 

1.60 

2.41 

0.00 

2.03 

0.13 

0.00 

0.00 

USGS  058 

WU58 

2.90 

4.09 

1-12 

USGS  070 

WU70 

1.47 

8.71 

5.82 

(3.15) 

(4.13) 

(3.33) 

4.62 

1.68 

4.29 

1.47 

0.79 

0.84 

40.30 

Mf,  Station  1 

RC01 

3.90 

4.10 

0.79 

0.97 

0.00 

1.30 

0.66 

MC  Station  2 

BC02 

4.29 

3.10 

3.20 

(1.75) 

0.97 

0.91 

0.20 

0.71 

(2.50) 

2.87 

0.43 

(0.72) 

21.65 

MC  Station  3 

BC03 

3.40 

(6.18) 

4.60 

(1.72) 

1.52 

1.80 

0.00 

0.76 

(2-63) 

0.00 

(0.00) 

(0.48) 

23.09 

MC  Station  4 

BC04 

4.14 

4.60 

9.22 

4.90 

6.30 

1.63 

1.63 

1.30 

(3.03) 

(0.58) 

(0.00) 

0.00 

37.33 

MC  Station  5 

BC05 

2.29 

2.49. 

0.00 

0.00 

(1.01) 

1.88 

0.36 

1.47 

0.79 

0.00 

(0.33) 

0.00 

10.62 

MC  Station  6 

BC06 

2.20 

0.99 

2.63 

0.79 

1.68 

2.29 

3.56 

0.56 

0.91 

2.14 

MC  Station  7 

BC  07 

2.20 

1.41 

1.78 

0.72 

0.86 

MC  Station  8 

BC08 

1.10 

0.64 

2.40 

2.16 

0.91 

1.57 

1.32 

1.55 

MC  Station  9 

BC09 

2.00 

4.19;. 

2.90 

2.01 

0.74 

0.25 

1.73 

1 

MC  Station  13 

BC  1 3 

3.10 

2.59 

4.80 

1.19 

1.37 

0.25 

1.73 

AQ  Station  020 

AB20 

(0.68) 

(11.55) 

(7.21) 

(2.99) 

(4.09) 

(3.19) 

(5.41) 

(0.99) 

(4.91) 

(0.68) 

(0.00) 

(0.74) 

42.44 

AQ  Station  023 

AB23  

(0.81) 

(8.83) 

(5.63) 

(2.69) 

(3.78) 

(2.89) 

(4.30) 

(1-05) 

(3.94) 

(0.81) 

(0.06) 

(0.99) 

35.78 

Little  Hills 

WR01 

1.19 

1.88 

4.19 

3.05 

4.98 

4.06 

2.74 

4.55 

3.07 

1.37 

0.25 

0.25 

31.58 

Meeker  2 

WR02 

1.19 

1  .88 

3.48 

3.18 

3.66 

3.63 

5.16 

3  no 

2.90 

■  0.94.— 

0-28  . 

0.43 

29.73 

Scandard  Gulch 
on  Roan  Plateau 

WR03 

1.47 

8.71 

5.82 

4.62 

1.68 

4.29 

1.47 

0.79 

0.84 

Corral  Gulch 

VJR04 

JQS  Gaae 

WR05 

East  Fork 
Parachute  Creek 

WR06 

East  Middle  Fork 
Parachute  Creek 

WR07 

-i  n 


(  )  =  Estimate 


TABLE  A6.3.I-6C 
MONTHLY  PRECIPITATION  FOR  1977 


STATION 

COM¬ 

PUTER 

CODE 

MONTHLY  TOTAL  (cm) 

ANN. 

JAN. 

FEB. 

MAR. 

APR. 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

-  TOTAL 

(est.; 

USGS  015 

WU1 5 

1.09 

0.38 

2.90 

1  0.53 

1.85 

0.08 

5.05 

5.18 

3.40 

2.84 

4.22 

(1.94) 

29.46 

USGS  022 

WU22 

!  1.30 

1  2.03 

0.28 

6.05 

6 . 50 

5.84 

2.84 

1.37 

USGS  050 _ 

WU50 

1.09 

0.30 

2.18 

j—1,70 

2.34 

0.25 

4.17 

5.36 

2.83 

1.32 

4.29 

2  74 

28  67 

USGS  058 _ 

HU58 

- 

2.36 

0.51 

1.68 

6.15 

5.14 

1  55 

USGS  070 

WU70 

1.98 

1.70 

7.39 

1 (3.61) 

|  3.40 

0.28 

1.52 

6.05 

3.71 

2.36 

4.98 

[3.28 

40.26 

mn  Station  1 

RC01 

4.32 

0.86 

MC  Station  2 

BC02 

(1.35) 

(0.84 

(2.69) 

(2.03) 

(1.56) 

(0.35) 

(2.49) 

(3.26) 

(5.74) 

(2.20) 

25.03 

_ C  .  ID 

0 . 36 

'•1C  Station  3 _ 

BC03 

(1.24) 

(0.74 

(2.68) 

1  (2.07) 

1 (1.79) 

(0.06) 

(3.18) 

(3.88) 

(2.47) 

1.91 

0.56 

|(  1 . 33 ) 

21.91 

MC  Station  4 

BC04 

0.05 

0.03 

0.05 

|  0.15 

1  0.03 

0.03 

17.81 

(4.38) 

(2.87) 

4.70 

1.02 

[(1.64) 

32  76 

MC  Station  5 

BC05 

0.05 

0.03 

0.05 

0.13 

0.10 

0.03 

(1.18) 

(1,36) 

( 1  op) 

2  79 

n  7d 

\( n  7i ) 

Q  1  7 

C  Station  6 

BC06 

0.12 

0.00 

0.03 

0.09 

0.08 

0.00 

8.72 

3.91 

0.97 

l  u .  /  1  1 

0.1/ 

MC  Station  7 

BC07 

0.00 

0.00 

0.00 

0.38 

0.25 

1  52 

0  66 

MC  Station  8 

BC08 

MC  Station  9 

BC09 

1 

1.47 

0.46 

MC  Station  13 

BC1 3 

4.01 

1.14 

AQ  Station  020 

AB20 

2.31 

1.19 

4.24 

3.15 

2.39 

0.38 

3.91 

5.18 

9.27 

2.57 

4.37  I 

3.43 

42.39 

AQ  Station  023 

AB23  _ 

2.03 

1.35 

4,01 

3.18 

2.79 

0.41 

4.70 

5.66 

3.73 

2.24 

3.66 

2.16 

35.92 

Little  Hills _ 

WR01 

0.66 

1.12 

2.41 

2.21 

1.80 

0.74 

3.02 

5.74 

2.31 

3.10 

3.18 

1.78 

28.07 

Meeker  2 

WR02 

0.94 

1.24 

1.88 

1.78 

2.82 

0.64 

4.47 

7.72 

1.68 

2.08 

1  88  1 

1  60 

28  77 

Scandard  Gulch 
on  Roan  Plateau 

V1RQ3 

1.98 

1.70 

7.39 

3.40 

0.28 

1.52 

6.05 

3.71 

2.36 

4.98  1 

3.28 

C  O  .  /  J  I 

Corral  Gulch 

WR04 

JQS  Gaog _ 

WR05 

East  Fork 

Parachute  Creek 

WR06 

East  Middle  Fork 
Parachute  Creek 

WR07 

1 

1 

1 

1 

1 

I 

I 

I 

I 

I 

I 

I 

I 

1 


i(  )  =  Estimate 


TABLE  A6.3.I-6D 
MONTHLY  PRECIPITATION  FOR  1978 


COM- 

MONTHLY  TOTAL  (cm) 

ANN. 

TOTAI 

STATION 

PUTER 

CODE 

JAN. 

FEB. 

MAR. 

APR. 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

(EST.; 

’ USGS  015 

WU1  5 

? .  67 

2.08 

7.37 

n.on 

1.57 

0.05.. 

1  -78. 

0-79 

3-23 

0-00 

4.83 

(5.35). 

?9  7? 

USGS  022 

WU22 

0.00 

1.40 

0.53 

1.02 

USGS  050 

WU50 

1.93 

1.57 

5.79 

0.00 

1.68 

0.05 

2.77 

0.64 

1.27 

0.00 

3.89 

USGS  058 

HU  5  8 

.  - 

0.71 

0.43 

0.46 

j 

USGS  070 

WU70 

4.88 

(2.42) 

(6.43) 

3.51 

3.38 

1.03 

3.22 

1.50 

0.97 

0.86 

7.90 

5.89 

41  .99 

1  MP  5  fa  firm  1 

RC01 

6.60 

6.60 

(6.99) 

2.01 

3.02 

0.58 

1.22 

JL82 

1.45 

0.48 

4.27 

MC  Station  2 

BC02 

6.86 

6.86 

8.20 

1.71 

2.34 

1.50 

2.57 

0.94 

.1.52 

0.43 

5.41 

(3.59) 

41.93 

1 

MC  Station  3 

BC03 

6.86 

6.86 

9.15 

1.75 

3.18 

0.71 

1.83 

1.27 

1.20 

0.23 

5.23 

(3.93) 

42.20 

MC  Station  4 

BC04 

6.60 

6.60 

8.31 

1.93 

3.00 

0.92 

2.06 

1.12 

1.35 

0.35 

4.87 

(4.44) 

41.55 

j 

:  MC  Station  5 

BC05 

6.60 

6.60 

(6.73) 

1.25 

3.05 

0.56 

0.33 

0.36 

1.24 

0.48 

5.51  ■. 

-OJ7J. 

34 , 08 

MC  Station  6 

BC06 

10.09 

1.93 

2.69 

0.73 

0.66 

1.20 

1.53 

0.18 

7.62 

MC  Station  7 

BC07 

6.86 

6.86 

7.77 

1.58 

3.15 

0.81 

1.71 

1.05 

1.62 

0.76 

4.16 

MC  Station  8 

BC08 

6.98 

6.86 

1.81 

2.74 

1.93 

0.38 

0.99 

,  1.22 

1.63 

4.62 

MC. Station  9 

BC09 

7.62 

,8.38 

1.65 

2.49 

1.45 

0.41 

1.12 

(1.32) 

0.66 

4.55 

MC  Station  13 

BC1 3 

9.57 

2.01 

3.54 

0.82 

1.43 

1.47 

1.62 

0.45 

(3.94) 

!  AQ  Station  020 

AB20 

3.02 

2.11 

8.13 

(2.59) 

3.99 

2.57 

2.18 

2.36 

1.83 

0.58 

4.83 

(6.06) 

40.25 

AQ  Station  023 

AB23^ 

1.65 

2.64 

8.36 

2.29 

3.94 

1.30 

1.98 

(2.07) 

1.40 

0.20 

(4.51) 

(5.73) 

36.07 

Little  Hills 

WR01 

2.95 

1.78 

5.11 

5.54 

3.56 

0.71 

1.93 

1.24 

2.49 

0.51 

4.27 

3.76 

33.85 

Meeker  2 

WR02 

3.76 

2.41 

5.16 

3.51 

2.87 

2.41 

0.97 

1.55 

5.23 

0.30 

5.16 

2.90 

36.22 

Scandard  Gulch 
on  Roan  Plateau 

HR  03 

4.88 

3.51 

3.38 

1.03 

3.22 

1.50 

0.97 

0.86 

7.90 

5.89 

Corral  Gulch 

WR04 

JQS  Gaae 

WR05 

East  Fork 

1  Pa rarhut.e  Creek 

WR06 

|  East  Middle  Fork 
Parachute  Creek 

WR07 

- 

TABLE  A6.3.I-6E 


(  )  =  Estimate  MONTHLY  PRECIPITATION  FOR  1979 


STATION 

COM- 

PUTER 

CODE 

MONTHLY  TOTAL  (cm) 

ANN. 
TOTAL 
(EST. , 

JAN. 

FEB. 

MAR. 

APR. 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

USGS  015 

WU15 

14.73 

7.26 

1.96 

1.30 

2.15 

USGS  022 

WU22 

1.17 

0.00 

1.42 

1.42 

0.20 

0.30 

USGS  050 

WU50 

6.30 

0.00 

0.00 

3.25 

0.76 

USGS  058 

WU58 

- 

1.65 

1.02 

1.57 

0.61 

3.35 

USGS  070 

WU70 

3.81 

(2.54) 

(3.98) 

(3.13) 

(6.16) 

(1.77) 

(2.65) 

(2.66) 

(1.70) 

(5.03) 

(5.43) 

(1=73) 

40.59 

MG  Station  1 

RC01 

1.73 

1.02 

0.48 

0.03 

0.30 

0.28 

MC  Station  2 

BC02 

(1.76) 

(1.07) 

(2.44) 

0.56 

3.18 

0.74 

0.43 

1.68 

.  0.33 

(2.94) 

(3.35) 

(0.81) 

19.29 

MC  Station  3 

8C03 

(1.74) 

(0.90) 

(2.55) 

1.30 

3.30 

0.81 

0.53 

0.71 

0.41 

(3.14) 

(3.64) 

(0.59) 

19.62 

MC  Station  4 

BC04 

(2.08) 

(1.18) 

(2.96) 

1.24 

0.99 

0.71 

0.53 

1.24 

0.38 

(3.59) 

(4.12) 

(0.84) 

19.86 

MC  Station  5 

BC05 

(0.82) 

(0.61) 

(1.02) 

0.79 

1.73 

0.74 

0.41 

0.61 

0.10 

(1.17) 

(1.30) 

(0.53) 

9.83 

MC  Station  6 

BC06 

1.22 

3.56 

1.12 

1.45 

1.42 

0.48 

MC  Station  7 

BC07 

1.27 

2.67 

0.97 

(0.05) 

1.65 

0.25 

MC  Station  8 

BC08 

(1.17) 

0.41 

(0.13) 

0.05 

MC  Station  9 

BC09 

1.32 

4.45 

0.71 

0.28 

(0.00) 

(0.05) 

MC  Station  13 

BC1  3 

(0.00) 

(5.46) 

1.12 

0.81 

1.07 

0.64 

AQ  Station  020 

AB20 

(3.02) 

2.29 

4.44 

3.17 

7.72 

1.12 

(2.45) 

(2.47) 

1.02 

6.02 

6.63 

1.07 

41.42 

AQ  Station  023 

AB23  ^ 

2.72 

1.57 

3.84 

2.97 

8.48 

0.97 

2.16 

2.18 

0.71 

4.65 

5.33 

1.14 

36.72 

Little  Hills 

WR01 

2.36 

1.55 

6.22 

2.59 

6.43 

0.81 

0.71 

3.30 

0.64 

3.96 

Meeker  2 

WR02 

1.80 

2.03 

4.67 

2.62 

6.81 

0.94 

1.98 

2.77 

1.27 

3.07 

Scandard  Gulch 
on  Roan  Plateau 

WR03 

3.81 

7.70 

3.12 

0.00 

1.19 

5.92 

4.47 

Corral  Gulch 

WR04 

3.05 

2.41 

6.68 

4.27 

6.88 

1.07 

1.75 

1.55 

1.22 

5.74 

4.75 

JOS  Gaoe 

WR05 

1.96 

3.88 

10.26 

1.55 

1.04 

4.52 

1.24 

1.40 

2.64 

1.42 

East  Fork 
Parachute  Creek 

WR06 

1.70 

1.73 

1.35 

1.40 

3.12 

0.25 

3.05 

5-11 

0.89 

East  Middle  Fork 
Parachute  Creek 

VJR07 

2-44.... 

?  Q? 

-  i  3o 


TABLE  A6.3.1-7 

Evaporation  (cm)  @  Station  AB23 


1978 


MONTH 

#  Sample  Days  — 

May 
+  20 

June 

30 

July 

31 

August 

31 

September 
'  30 

PAN 

Monthly  Total 
Daily  Average 

11.24 

0. 56 

21.54 

0.72 

25.08 

0.81 

23.14 

0.75 

16.29 

0.54 

LAKE1 

Monthly  Total 
Daily  Average 

7.87 

0.39 

15.08 

0.50 

17.56 

0.57 

16.20 

0.52 

11.40 

0.38 

1979 


MONTH 

#  Sample  Days  — 

May 

18 

June 

25 

July 

29 

August 

31 

September 

26 

PAN 

Monthly  Total 
Daily  Average 

6.49 

0.37 

20.37 

0.81 

17.94 

0.62 

17.12 

0 . 55 

13.58 

0.52 

LAKE1 

Monthly  Total 
Daily  Average 

4.54 

0.25 

14.26 

0.57 

12.56 

0.43 

11.98 

0.39 

9.51 

0.37 

1980 


#  Sample  Days  — 

MON 

T  H  2 

September 
>  20 

October 

9 

PAN 

Monthly  Total 

3.57 

3.21 

Daily  Average 

0.18 

0.36 

LAKE1 

Monthly  Total 

2.50 

2.25 

Daily  Average 

0.12 

0 . 25 

1  Assumes  a  pan  coefficient  of  0.7 

2  Not  sampled  previous  to  September. 

A 


TABLE  A6.3.I-8 


BAROMETRIC  PRESSURE,  MILLIBARS  (DAILY  EXTREMA) 


STA. 

ITEMS 

SEASONAL 

YEAR 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

.ANN. 

MAX. 

AVG. 

MIN 

AB24 

AB23 

AB24 

AB23 

AB24 

AB23 

DAILY 

II 

DAILY 

•  l 

DAILY 

II 

MAX. 

II 

AVG. 

II 

MIN. 

II 

1975 

1975 

1975 

1975 

1975 

1975 

795 

786 

770 

794(1 

785 

777 

790 

782(1) 

769 

790 

782 

771 

795 

792 

790(1) 

786 

776 

773 

796 

793 

791(1) 

778(1) 

781 

778 

799 

794 

795 

791 

792 

788 

798 

794 

796 

792 

792 

789 

803 

799 

797 

794 

792 

789 

802 

798 

794 

791 

782 

782 

803 

800 

793(1) 

789 

772 

770 

803(1) 

800 

787(1) 

772(1) 

770 

AB24 

AB23 

AB24 

AB23 

AB24 

AB23 

DAILY 

II 

DAILY 

II 

DAILY 

II 

MAX. 

II 

AVG. 

II 

MIN. 

II 

1976 

1976 

1976 

1976 

1976 

1976 

802 

798 

794 

791 

776 

780 

802 

799 

795 

791 

785 

781 

804 

799 

791 

788 

778 

775 

796 

793 

788 

785 

778 

775 

799  798 

790  795 

789  793(1) 

786(1)  790(1) 

776  787 

781  784(1) 

799 

795 

793 

790 

787 

784 

799 

796 

796(1) 

792(1) 

791 

789 

801 

797 

797 

793 

792 

787 

803 

799 

796 

793 

790 

787 

800 

797 

795 

792 

789 

786 

(3) 

798 

(3) 

792 

(3) 

777 

804 

799 

790 

776 

775 

AB23 

DAILY 

MAX. 

1977 

798 

797 

797 

793 

796 

795 

795 

797 

796 

(2) 

(2) 

(2) 

798(1) 

AB23 

DAILY 

AVG. 

1977 

790 

788 

790 

784 

789 

786 

791 

794 

794 

(2) 

(2) 

(2) 

790(1) 

AB23 

DAILY 

MIN. 

1977 

779 

773 

774 

771 

775 

776 

786 

789 

789 

(2) 

(2) 

(2) 

771(1) 

AB23 

DAILY 

MAX. 

1978 

(2) 

794(1) 

798 

797 

792 

795 

795 

793 

796 

792 

792 

792 

797(1) 

AB23 

DAILY 

AVG. 

1978 

(2) 

783(1  ) 

785 

786 

784 

784 

789 

787 

789 

785 

786 

783 

786(1 ) 

AB23 

DAILY 

MIN. 

1978 

(2) 

768(1) 

771 

775 

776 

773 

782 

773 

776 

770 

776 

773 

768(1) 

AB23 

DAILY 

MAX. 

1979 

794 

792 

793 

793 

789 

791 

795 

794 

793 

793 

794 

795(1) 

AB23 

DAILY 

AVG. 

1979 

781 

781 

783 

783 

782 
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1AX. 
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1980 

782 
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DAILY  MIN. 
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780 

781 

759 

775 

(1 )  Partial  Data  Only 

(2)  Instrument  Malfunction 

(3)  Station  Inoperative 
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C-B  TRACT  Sl.se  A A23  DAILY  MEAN  UNIT  VECTOR  WIND  DIRECTION  AT  10  METER  LEVEL 
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C-B  TRACT  SITE  AA23  DAILY  MAXIMUM  AND  MEAN  WIND  SPEED  AT  10  METER  LEVEL 
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FIGURE  A6.3.2-1 
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FIGURE  A 6. 3. 2-2 

AB20  AT  IOM  LEVEL 
QUARTERLY  AND  ANNUAL  WIND  ROSES 
1978  -1979 

SEPT  '78  -  NOV  ’78  '78  -  FEB  '79 


TOTAL  X  OF  CALMS  0ISTR18UTE0  (U.37X) 
TOTAL  NO.  OF  l-HOUfl  SAMPLES  -  1970 


TOTAL  X  OF  CALMS  DISTRIBUTED  (2.011) 
TOTAL  NO.  OF  1-HOUR  SAMPLES  -  1990 
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RB20  ANNUAL  NINO  ROSE  c  IOM 
OCT.  ‘78  -  AUGUST  ‘79 

TOTAL  X  OF  CALMS  DISTRIBUTED  IA.0SX) 
TOTAL  NO.  OF  L-MOUB  SAMPLES  -  7338  * 
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MARCH  ’79  -  MAT  ’79 

TOTAL  X  5F  CALMS  OTSTH TOUTED  (8.88XJ 
TOTAL  NS.  OP  l -HOUR  SAMPLES  -  2039 


JUNE  ’79-AUGUST  ’79 

TOTRL  X  OF  CALMS  OrSTRTOUTED  II. *1X1 
TOTAL  NO.  OF  l-HOUR  3 APPLES  -  13S9 
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FIGURE  A6. 3.2-3 


B20  QUARTERLY  WIND  ROSE  «  1 OM 
SEP  ‘79  -.NOV  '79 

.OTAL  X  3 F  CALMS  DISTRIBUTED  10.2 4X1 
TOTAL  NO-  OF  1-HOUR  SAMPLES  -  2043 


AB20  QUARTERLY  WIND  ROSE  «  1 0M 
DEC  ’79  -  FEB  'SO 

TOTAL  X  OF  CALMS  DISTRIBUTED  12.677? 
TOTAL  NO.  OF  1-HOUR  SAMPLES  -  2172 


NORTH  NORTH 


TOTAL  X  OF  CALMS  DISTRIBUTED  10.937) 
TOTAL  NO.  OF  1-HOUR  SAMPLES  -  3489 


•I 

II 

c 

\B20  QUARTERLY  WIND  ROSE  a  1 0M 
MAR  'SO  -  MAY  'SO 


■|  TOTAL  7  OF  CALMS  DISTRIBUTED  10.7S7T 
TOTAL  NO-  OF  1-HOUR  SAMPLES  -  2130 
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A 320  QUARTERLY  WIND  ROSE  «  1  OM 
JUN  '80  -  AUG  *80 

TOTAL  X  OF  CALMS  DISTRIBUTED  (0-0  X 
TOTAL  NO.  OF  1-HOUR  SAMPLES  -  2144 
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WIND  SPEED  IMPSJ 
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TOTRL  X  OF  CALMS  OISTRiaUTED  CH .  43XJ 
TOTAL  NO.  OF  1-MOUR  SAMPLES  -  2144 


FIGURE  A6. 3.2-4 

n^Ai- v  i  »  jVi  L.  C.  4  C.  i— 

QUARTERLY  AND  ANNUAL  WIND  ROSES 
1978  -  1979 


TOTAL  :  OF  CALMS  OISTRlSbTEj  (2.HGS) 
TOTAL  NO.  OF  1 -HOUR  SAMPLES  -  2118 


1  02 

\ 


MARCH  *79  -  MAT  *79 

TOTAL  X  OF  CALKS  DISTRIBUTED  10.05X) 
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JUNE  ‘79-AUGUST  ’79 

TOTAL  X  OF  CALMS  0I9TAIBUTE0  tO.OOX) 
TOTRL  NO.  Of  l-HOUM  SAMPLES  -  £178 
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FIGURE  A6.3.2-5 

U23  QUARTERLY  WIND  ROSE  »  1  ON 


SEP  ’ 79  -  NO V  '79 

TOTAL  7.  OF  CALMS  DISTRIBUTED  tQ.O  '■ 
TOTAL  MO-  OF  1-HQUR  SAMPLES  -  1865 
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FIGURE  A6 . 3 . 2-6 
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TOTAL  A  OF  CALfTS  DtSTBISUTEQ  (1  .571) 

AA23  AT  30M  LEVEL  total  no.  of  i-hour  samples  -  si  1 

QUARTERLY  AND  ANNUAL  WIND  ROSES 
1978  -  1979 


MARCH  '79  -  MRT  *79 
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FIGURE  A6.3.2-7 


RR23  QURRTERLT  WIND  ROSE  «  30H 


SEPTEMBER  ‘79  -  NOVEMBER  '79 

TOTAL  X  OF  CALMS  DISTRIBUTED  ID.  OOXI 
TOTAL  NS.  OF  l-MOUR  SAMPLES  -  ISOM 


* 

MARCH  '80  -  MAT  '80 

TOTAL  X  OF  CALMS  OISTMIBOTEII  10.00X1 
TOTAL  NO.  OF  l-NOUA  SAMPLES  -  2128 
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TOTAL  NO.  OF  l-HOUM  SAMPLES  -  1852 

15X 

•"n 


10X 


JUNE  1 80  -  AUG  ’  80 

TOTAL  %  Of  CALMS  DISTRIBUTED  10-05X? 
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FIGURE  A6.3.2-8 


\A23  ANNUAL  WIND  ROSE  »  1 0M 
SEP  1  79  AUG  1  80 


AA23  ANNUAL  WIND  ROSE  «  SOM 
SEP  '79  -  AUG  ’80 


TOTAL  *  OF  CALMS  DISTRIBUTED  10.01*? 
TOTAL  NO.  OF  I -HOUR  SAMPLES  -  8219 


TOTAL  *  OF  CALMS  DISTRIBUTED  10.  ,  9* 
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FIGURE  A6.3.2-9 

A  A  2.3  AT  60M  LEVEL 
QUARTERLY  AND  ANNUAL  WIND  ROSES 
1978  -  1979 


DEC  '78  -  FEB  '79 


TOTAL  %  OF  CALMS  DISTRIBUTED  (1.54%) 
TOTAL  NO.  OF  1-HOUR  SAMPLES  -  1624 


AR23  ANNUAL  WIND  ROSE  o  60H 
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FIGURE  A6.3.2-10 

\A23  QUARTERLY  WIND  ROSE  «  60M 


SEP  '  79  NOV  ‘  79 

TOTAL  7.  OF  CALMS  DISTRIBUTED  10. 0  X) 
TOTAL  HO.  OF  1 -HOUR  SAMPLES  -  1893 


DEC  '  79  PE3  *  80 

TOTAL  7.  OF  CALMS  DISTRIBUTED  (0-0  X) 
TOTAL  HO.  OF  1-HOUR  SAMPLES  -  2105 


MAR  *80  -  MAY  *80 

TOTAL  X  OF  CALMS  DISTRIBUTED  10.0 
TOTAL  NO-  OF  1-HOUR  SAMPLES  -  2136 
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TOTAL  7.  OF  CALMS  DISTRIBUTED  10-3  X) 
TOTAL  HO.  OF  1-HOUR  SAMPLES  -  2099 
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SEP  '80  -  NOV  ’80 

TOTAL  7.  OF  CALMS  DISTRIBUTED  10-20.TJ 
TOTAL  NO.  OF  l -HOUR  SAMPLES  -  2036 
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FIGURE  A6.3.2-11 


SEPT  '73  -  NOV  '73 

TOTAL  Z  or  CALMS  DISTRIBUTED  (D.A7X) 
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AD 42  AT  IOM  LEVEL 
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TOTRL  NO.  Of  L-MOUR  SAMPLES  -  1SHA 
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FIGURE  A6.3.2-12 


AD 42  QUARTERLY  WIND  ROSE  »  1 OM 
SEP  79  -  NOV  *  7  9 

TOTAL  7.  OF  CALMS  DISTRIBUTED  (0.302J 
TOTAL  HO-  OF  1-HOUR  SAMPLES  -  2000 


\D42  QUARTERLY  WIND  ROSE  9  1 OM 
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(D42  QUARTERLY  WIND  ROSE  «  1  OM 
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TOTAL  MO.  OF  1-HOUA  SAMPLES  -  138 


FIGURE  A6.3.2-13 


AD56 

QUARTERLY 


AT  IOM  LEVEL 
AND  ANNUAL  WIND  ROSES 
1978-1979 


DEC  ’78  -  FEB 
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FIGURE 

\D56  QUARTERLY  WIND  ROSE  a  1  OM 
SEP  ‘79  ~  MOV  '79 

TOTAL  7.  OF  CALMS  D1 S  TR1 3UT ED  (O.J7X) 

TOTAL  MO-  OF  1 -HOUR  SAMPLES  -  1601 


A6.3.2-14 

AD56  QUARTERLY  WIND  ROSE  a  l  OM 
DEC  79  -  FEB  ‘SO 

TOTAL  7.  OF  CALMS  DISTRIBUTED  [4.Z:7.) 
TOTAL  MO-  OF  1-HOUR  SAMPLES  -  1389 
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TOTAL  7.  OF  CALMS  DISTRIBUTED  a.TSX: 
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\D56  ANNUAL  WIND  ROSE  »  ; OM 
SF.P  79  -  AUG  '80 
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TOTAL  MO-  OF  1-HOUR  SAMPLES  -  6414 
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\D56  QUARTERLY  WIND  ROSE  a  i OM 
UUN  *30  -  AUG  -80 

TOTAL  7.  OF  CALMS  DISTRIBUTED  10. 0  ,?? 
TOTAL  MO-  OF  1 -HOUR  SAMPLES  -  1346 


FIGURE  A6.3.2-15 


C-B  AVERAGE  HOURLY  INVERSION  HEIGHT 

BY  QUARTER 
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TABLE  A6.3.2-1 


TEMPERATURE  LAPSE  RATE  AT  1 ,000  FEET  ABOVE  THE  SURFACE 
AND  ATMOSPHERIC  STABILITY  CATEGORIZED  ACCORDING  TO 
THE  PASQUILL-GIFFORD  STABILITY  SCHEME 

•  )  October  1974  and  January-February  1975 

NOTE:  Nuabers  In  parentheses  give  the  lapse  rate  In  *C  per 
100  Meters 


Date 


Flight 

Nunber 


Stability 

(Slope) 


10/1/74 

1 

2 

0-0.5) 

E  V -0. 43 ) 

3 

D(-0.98) 

4 

O(-l.l) 

10/2/74 

1 

E(-0.29) 

2 

E  -0.28 

3 

0( =0.941 

4 

0( -0 . 94 ) 

10/3/74 

1 

E(*0.07) 

2 

0(-0.46) 

10/4/74 


10/5/74 


F(  3.37) 


10/6/74 


10/7/74 


10/8/74 


1 

2 

3 

4 

1 

2 

3 

4 


D( -0. 54 ) 
DI-0.71 ) 
0-0.93) 
o(- 1 .07) 

E(+0.03) 
E ( -0.28) 
D(-0.9) 


10/9/74 


10/10/74 


10/11/74 


1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 


E(*0. 79) 
D ( -  0 . 56 ) 

SI 


[>(-0.98) 
D ( -1 .03) 


E( - 0. 34 ) 
D(-l .18) 
0-1.26) 
o(-0.66) 


(-0.14 

(-0.34 


10/12/74 


Date 

Flight 

Nuaber 

Stability 

(Slope) 

Oate 

Flight 

Nuaber 

Stability 

(Slope) 

10/13/74 

1 

2/3/74 

1 

E(«0.33) 

2 

2 

0-0.64 

3 

0( =0.91 ) 

3 

0-0.90) 

4 

0(-1 .2) 

4 

Di-0.95) 

10/14/74 

1 

E(  0.0) 

2/4/75 

1 

E(+0.02) 

2 

E(+0.25) 

2 

E  +0.21 

3 

D( -0 . 84 ) 

3 

o(-1 .02) 

4 

D(-0.87) 

4 

10/15/74 

1 

D(  -0 . 6 ) 

2/6/75 

1 

E ( -0 . 25 ) 

2 

E  -0.04) 

2 

£  -0,11 

3 

0-0.93 

3 

0-0.95 

4 

□1-1 .05) 

4 

0(-0.74) 

1/20/75 

1 

2/7/75 

1 

2 

E  ( +0 . 1 5 ) 

2 

3 

0-0.62 

3 

0(-0.74) 

4 

E(+0.16) 

4 

E ( -0.31 ) 

1/23/75 

1 

E(+0.80) 

2/8/75 

1 

E(-0.25) 

2 

E(+0.69) 

2 

E  -0.25 

3 

£  -0.18) 

3 

o(-l .02) 

4 

0(-0.80) 

4 

E  ( -0 . 46  j 

1/24/75 

1 

0(-0 . 57 ) 

2/9/75 

1 

D(-0.51 ) 

2 

D(-0.66) 

2 

e(-0.34) 

3 

0(-l .20) 

3 

4 

E(+0.21 ) 

4 

1/25/75 

1 

2 

D(  -*-0 .93 ) 

3 

D(-l.lO) 

4 

E  ( *0 . 59 ) 

1 

1/26/75 

1 

0 ( -0 . 77 1 

2 

£(♦0.66) 

3 

0-1.05 

4 

0 ( -0 . 82 ) 

1/29/75 

1 

E( -0 . 03 ) 

2 

E ( -0 . 03 ) 

3 

D ( -0 . 98 ; 

4 

D(  -0 . 98 ) 

1/31/75 

1 

2 

3 

0( -0 . 98 ) 

4 

0(-0.87) 

2/1/75 

1 

2 

0(-0.93) 

3 

0-1.37) 

4 

0i-0.87) 

2/2/75 

1 

0(-O.66) 

2 

E  ♦0.25) 

3 

0-0.98 

4 

0(-0.90J 

Flight  SUblllty 

Nuaber  (Slone) 


A-  1 56 
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Date 

Flight 

Number 

Stability 

(Slope)  Date 

4/14/75 

1 

E(  -0 .31 )  4/30/75 

2 

0( -0 . 85 ) 

3 

0( -0 .85) 

4 

0(-l .08) 

4/15/75 

1 

D(-0.87)  5/1/75 

2 

D(-l .07) 

3 

D  -0.97) 

4 

01-0.98) 

4/16/75 

1 

0( -0 .57)  7/12/75 

2 

0-1.02 

3 

0(-l .07) 

4 

4/18/75 

1 

7/13/75 

2 

3 

0(  -0 . 90 ) 

4 

D(-0.95) 

4/19/75 

1 

0(-0.67)  7/14/75 

2 

01-0.90 

3 

0-0.90 

4 

D(-l.OO) 

4/20/75 

1 

0( -0 . 62 )  7/15/75 

2 

0-0.84 

3 

0-0.98) 

4 

0( -0 .97 ) 

4/21/75 

1 

E(+0.77)  7/16/75 

2 

E  -0.03 

3 

0-0.95) 

4 

0 ( -0 .92) 

4/22/75 

1 

0 ( -0 .67)  7/17/75 

2 

0(-1.12 

3 

0(-l .03) 

4 

O(-l.OO) 

4/23/75 

1 

0( -0 .64 )  7/18/75 

2 

D( -0 . 98) 

3 

0-1.00) 

4 

D(-l .03) 

4/24/75 

1 

E( -0 .08 )  7/19/75 

2 

D(-0. 77) 

3 

D( -0 .95 ) 

4 

D(-l .05) 

4/25/75 

1 

0(-0.82)  7/20/75 

2 

D( -1 .05) 

3 

4 

4/28/75 

1 

0( -0 .71 )  7/21/75 

2 

0-0.97) 

3 

DC-0.93) 

4 

4/29/75 

1 

D( -0.67 )  7/22/75 

2 

01-0.93) 

3 

D( -0.93) 

- 

4 

b)  April  and  July  1975  . 


Flight 

Number 

Stability 

(Slope)  Date 

Flight 

Nimber 

1 

D( -0 . 67 )  7/23/75 

1 

2 

01-0.87) 

2 

3 

01-0.95) 

3 

4 

D(-l.OO) 

4 

1 

E( -Q . 28 )  7/24/75 

1 

2 

01-0.93 

2 

3 

01-1.08) 

3 

4 

4 

1 

E( +0 . 29 )  7/25/75 

1 

2 

E(-0.40) 

2 

3 

0(-0.93 

3 

4 

0(-0.96) 

4 

1 

0(-0.62)  7/26/75 

1 

2 

0-1.00 

2 

3 

01-1.20 

3 

4 

01-0.96) 

4 

1 

2 

E(-0.5U. 

0-0.76) 

3 

0-0.90) 

4 

0 ( -0 .93) 

1 

E(-0.41 ) 

2 

D(-0.72 

3 

D(-0.99 

4 

D(  -0.89 ) 

1 

D(-0.75) 

2 

D( — 1 .04) 

3 

NF 

4 

W 

1 

0  ( -0 . 61 ) 

2 

0( -0 .95) 

3 

0  ( -0 . 92 ) 

4 

D(-l.ll) 

1 

E(+0.07) 

2 

D( -1 .00) 

3 

0-0.75) 

4 

0(-l .03) 

1 

E ( -0 . 22 ) 

2 

E ( -0 . 29 ) 

3 

NF 

4 

0( -0 .97 ) 

1 

E( — 0 .11) 

2 

E  -0.38 

3 

D(-0.90) 

4 

0 ( -0 . 62 ) 

1 

E( -0 . 50 ) 

2 

0-0.87) 

3 

D1-1.08 

4 

D( -0 . 71 ) 

1 

EE -0 .06 ) 

2 

0  -0.53) 

3 

0-1.05) 

4 

Oi-l.02) 

Stability  Flight  Stability 

(Slope) _ Date _ Number _ (Slope) 

E(-0.29) 

E(-0.33 

0-0.87 

D(-0.88) 

EE-0.14  i 
E  -0.26 
0-1.12 
D(-0.90 

E(-0.16) 

E  -0.28 
D(-0.80) 

NF 

£(■*0.06) 

0-0.53 

01-0.62) 

NF 
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BIRD  SPECIES  OBSERVED  ON  TRACT  C.B.  DURING  SPRING  CENSUS  PERIOD,  1980 


ORDER 

FAMILY 

Species 


Common  Name  — 


Observed 


Pi nyon-Juniper  Chained  Pi nyon-Juniper  Fly  over 


FALCONIFORMES 

ACCIPITRIDAE 

Buteo  swainsoni i 

FALCONIDAE 

Falco  sparverius 

COLUMBIFORMES 

COLUMBIDAE 

Zenaida  macroura 

TROCHILIDAE 

Sel asphorus  platycercus 

PICIFORMES 

PICIDAE 

Colaptes  auratus 
Pi coides  vi 1 losus 

PASSERIFORMES 

TYRANNIDAE 

Tyrannus  verti cal i s 
Sayornis  say a 
Epidonax  diffici 1  is 
Epidonax  oberholseri 

HIRUNDINIDAE 

Stel gi dopter.yx  ruf i  col  1  i s 
CORVIDAE 


Swainson's  hawk 
American  kestrel 


mourning  dove  X 


broad-tailed  hummingbird 


common  flicker  X 

hairy  woodpecker  X 


Western  kingbird 
Say's  phoebe 

Western  flycatcher  X 

Dusky  flycatcher  X 


rough-winged  swallow 


Gymnorhinus  cyanocephalus  pinyon  jay 
Nucifraga  columbiana  Clark's  nutcracker 

Corvus  corax  common  raven 

Pica  pica  black-billed  magpie 


X 

X 

X 


X 


X 


X 


X 


X 


X 


X 


X 


X 

X 


X 


THP/pb  (6/24/80) 
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TABLE  A8.5.1-1  ( Cont ) 

(Continued) 
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i 


t 


u 


ORDER 

FAMILY 

Species 

Common  name  — 

Pinyon-Juniper 

Observed 

Chained  Pinyon-Juniper  Fly  over 

PASSERIFORMES  (Cont'd.) 

PARI  DAE 

Parus  gambeli 

mountain  chickadee 

X 

X 

SITTIDAE 

Sitta  carol inensis 

white-breasted  nuthatch 

X 

Sitta  canadensis 

red-breasted  nuthatch 

X 

TROGLODYTIDAE 

Troglodytes  aedon 

house  wren 

X 

X 

TURDIDAE 

Turdus  migrator! us 

American  robin 

X 

X 

Catharus  guttata 

hermit  thrush 

X 

X 

Si  alia  currucoides 

mountain  bluebird 

X 

X 

VIREONIDAE 

Vireo  solitarius 

solitary  vireo 

X 

PARULIDAE 

Vermivora  virginiae 

Virginia's  warbler 

X 

Dendroica  coronata 

yel low-rumped  warbler 

X 

Dendroica  nigrescens 

black- throated  gray  warbler 

X 

ICTERIDAE 

Dolichonyx  oryzivorus 

Western  meadowlark 

X 

Euphagus  cyanocephalus 

Brewer's  blackbird 

X 

FRINGILLIDAE 

Pipilo  chlorura 

green-tailed  towhee 

X 

X 

Pooecetes  gramineus 

vesper  sparrow 

X 

X 

Spizella  passerina 

chipping  sparrow 

X 

X 

Chondestes  grammacus 

lark  sparrow 

X 

Spizella  breweri 

Brewer's  sparrow 

X 

X 

Zonotricha  leucophrys 

1  /  M nmon r  1  atnv'o  fnl  1  ru.ir  +  U  ^  A m/~> 

White-crowned  sparrow 

1  n, —  4-u^t  1  II-  .  /nrv 

X 

1/  Nomenclature  follows  the  American  Ornithologists'  Union  (AOU)  Checklist  of  North  American  Birds  (AOU  1957) 
and  subsequent  revisions  (AOU  1973  and  1976). 
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TABLE  A8.5.1-2 

Avifauna  Estimates  of  Species  on  Transect  1  (BH01) 


Code 

Name 

Number 

of 

Observations 

Coefficient 

of 

Determination 

Density 

Per 

Hectare 

Percent 

Relative 

Abundance 

BRSPAR 

Brewer's  Sparrow 

14 

0.49 

0.875 

29.78 

BRWARB 

Black-Throated  Gray  Warbler 

2 

1.00 

0.125 

4.25 

CHSPAR 

Chipping  Sparrow 

2 

0.50 

0.125 

4.25 

GTTOWH 

Green-Tailed  Towhee 

11 

0.57 

0.688 

23.42 

HOWREN 

House  Wren 

7 

0.50 

0.438 

14.91 

MOBLUE 

Mountain  Bluebird 

2 

NA 

0.125 

4.25 

MODOVE 

Mourning  Dove 

3 

1.00 

0.188 

6.40 

RAVENS 

Raven 

1 

NA 

0.063 

2.14 

SOVIRE 

Solitary  Vireo 

1 

NA 

0.063 

2.14 

SWALLO 

Swallow 

1 

NA 

0.063 

2.14 

VESPAR 

Ve spar  Sparrow 

2 

0.57 

0.125 

4.25 

WCSPAR 

White  Crowned  Sparrow 

1 

NA 

0.063 

2.14 

TOTAL 

2.938 

NOTES:  NA  =  Not  Available 


TABLE  A8.5. 1-3 

Avinfauna  Estimates  of  Species  on  Transect  2  (BH02) 


Code 

Name 

Number 

of 

Observations 

Coefficient 

of 

Determination 

Density 

Per 

Hectare 

1  Percent 
Rel ative 
Abundance 

BTWARB 

Black-Throated  Gray  Warbler 

7 

0.60 

0.438 

15.93 

CHSPAR 

Chipping  Sparrow 

5 

NA 

0.313 

11.38 

CLNUTC 

Clark's  Nutcracker 

3 

NA 

0.188 

6.84 

COFLIC 

Common  Flicker 

1 

0.90 

0.063 

2.29 

HETHRU 

Hermit  Thrush 

2 

NA 

0.125 

4.55 

HOWREN 

House  Wren 

1 

0.45 

0.063 

2.29 

MOBLUE 

Mountain  Bluebird 

4 

0.42 

0.250 

9.09 

MOCHIC 

Mountain  Chickadee 

8 

0.56 

0.500 

18.18 

MODOVE 

Mourning  Dove 

3 

0.74 

0.188 

6.84 

P IN JAY 

Pinyon  Jay 

3 

1.00 

0.188 

6.84 

RWSWAL 

Rough-Winged  Swallow 

1 

NA 

0.063 

2.29 

SOVIRE 

Solitary  Vireo 

3 

0.59 

0.188 

6.84 

VIWARB 

Virginia's  Warbler 

2 

0.75 

0.125 

4.55 

WBNUTH 

White  Breasted  Nuthatch 

1 

0.59 

0.063 

2.29 

TOTAL 

2.750 

NA  =  Not  Available 


1  b  7 


TABLE  A8.5.1-4 

Avifauna  Estimates  of  Species  on  Transect  3  (BH03) 


Code 

Name 

Number 

of 

Observations 

Coefficient 

of 

Determination 

Density 

Per 

Hectare 

Percent 

Relative 

Abundance 

BRBLAC 

Brewer's  Blackbird 

2 

NA 

0.125 

3.64 

BRSPAR 

Brewer's  Sparrow 

14 

0.49 

0.875 

25.45 

BRHUMM 

Broad-Tailed  Hummingbird 

1 

0.28 

0.063 

1.83 

CHSPAR 

Chipping  Sparrow 

1 

0.63 

0.063 

1.83 

COFLIC 

Common  Flicker 

1 

1.00 

0.063 

1.83 

GTTOWH 

Green-Tailed  Towhee 

12 

0.57 

0.750 

21.82 

HETHRU 

Hermit  Thrush 

5 

NA 

0.313 

9.09 

HOWREN 

House  Wren 

3 

0.65 

0.188 

5.45 

KESTRE 

Kestrel 

1 

NA 

0.063 

1.83 

MOBLUE 

Mountain  Bluebird 

3 

0.38 

0.188 

5.45 

PINJAY 

Pinyon  Jay 

3 

0.25 

0.188 

5.45 

RWSWAL 

Rough  Winged  Swallow 

1 

NA 

0.063 

1.83 

VESPAR 

Vespar  Sparrow 

5 

0.57 

0.313 

9.09 

WEKING 

Western  Kingbird 

1 

NA 

0.063 

1.83 

WEMEAD 

Western  Meadowlark 

2 

NA 

0.125 

3.64 

TOTAL 

3.438 

NA  =  Not  Available 


pg  T 


TABLE  A8.5.1-5 

Avifauna  Estimates  of  Species  on  Transect  4  (BH04) 


Code 

Name 

Number 

of 

Observations 

Coefficient 

of 

Determination 

Density 

Per 

Hectare 

Percent 

Relative 

Abundance 

BRSPAR 

Brewer's  Sparrow 

1 

0.75 

0.063 

1.49 

BRHUMM 

Broad-Tailed  Flummingbird 

2 

0.125 

2.98 

BRWARB 

Black-Throated  Gray  Warbler 

5 

0.60 

0.313 

7.47 

CHSPAR 

Chipping  Sparrow 

3 

0.13 

0.188 

4.49 

CLNUTC 

Clark's  Nutcracker 

19 

1.00 

1.188 

28.37 

DUFLYC 

Dusky  Flycatcher 

1 

0.063 

1.49 

EMFLYC 

Empidonax  Flycatcher 

1 

0.063 

1.49 

GTTOWH 

Green-Tailed  Towhee 

4 

0.31 

0.250 

5.97 

HAWOOD 

Hairy  Woodpecker 

1 

0.25 

0.063 

1.49 

HETHRU 

Hermit  Thrush 

5 

0.66 

0.313 

7.47 

HOWREN 

House  Wren 

1 

0.47 

0.063 

1.49 

MOBLUE 

Mountain  Bluebird 

1 

0.42 

0.063 

1.49 

MOCHIC 

Mountain  Chickadee 

7 

0.52 

0.438 

10.46 

RAVENS 

Raven 

2 

0.125 

2.98 

RBNUTH 

Red-breasted  Nuthatch 

2 

0.125 

2.98 

ROBINS 

Robi  n 

2 

0.125 

2.98 

RWSWAL 

Rough-Winged  Swallow 

1 

0.063 

1.49 

SOVIRE 

Solitary  Vireo 

8 

0.59 

0.500 

11.94 

WEFLYC 

Western  Flycatcher 

1 

0.063 

1.49 

TOTAL 

4.188 

NA  =  Not  Available 


TABLE  A8.5.1-6 

Avifauna  Estimates  of  Species  on  Transect  5  (BH05) 


Code 

Name 

Number 

of 

Observations 

Coefficient 

of 

Determination 

Density 

Per 

Hectare 

Percent 

Relative 

Abundance 

BRSPAR 

Brewer's  Sparrow 

10 

0.75 

0.625 

‘  24.84 

BTHUMM 

Broad-Tailed  Hummingbird 

1 

NA 

0.063 

2.51 

CHSPAR 

Chipping  Sparrow 

1 

0.13 

0.063 

2.51 

CLNUTC 

Clarks  Nutcracker 

4 

1.00 

0.250 

9.98 

GTTOWH 

Green-Tailed  Towhee 

5 

0.31 

0.313 

12.49 

HOWREN 

House  Wren 

1 

0.47 

0.063 

2.51 

LASPAR 

Lark  Sparrow 

1 

NA 

0.063 

2.51 

MAGPIE 

Magpie 

1 

NA 

0.063 

2.51 

MOBLUE 

Mountain  Bluebird 

1 

0.42 

0.063 

2.51 

ROBINS 

Robi  n 

1 

NA 

0.063 

2.51 

SOVIRE 

Solitary  Vireo 

1 

0.59 

0.063 

2.51 

VESPAR 

Vespar  Sparrow 

9 

0.50 

0.563 

22.47 

WEKING 

Western  Kingbird 

3 

NA 

0.188 

7.50 

WEMEAD 

Western  Meadowlark 

1 

NA 

0.063 

2.51 

TOTAL 

2.506 

NA  =  Not  Available 


i 


Table  A8.7.1-1  Herb  quadrat  summaries  for  Plot  3-0.  Based  on  data  from 

25  permanently  located  quadrats.  June  1980.  Values  in 
percents.  ±  values  are  equal  to  the  standard  error  of 
the  mean. 


Mean 

Relative 

Range  of 

Species 

Cover 

Cover 

Cover  Values  Frequency 

HERBACEOUS  SPECIES 

Agropyron  smith'd 

6.12 

29.82 

2-10 

100 

Antennaria  parvi  folia 

0.24 

1.17 

0-  2 

36 

Arabis  holboelld 

0.16 

0.78 

0-  2 

32 

Astraglus  diversifolius 

<0.01 

<0.01 

0-<l 

8 

Astragalus  purshii 

0.16 

0.78 

0-  1 

28 

Astragalus  spatulatus 

0.08 

0.39 

0-  1 

12 

Brorrrus  te  otorum  ( 

<0.01 

<0.01 

0-<l 

4 

Calochortus  nuttallii 

<0.01 

<0.01 

0-<l 

76 

Carex  rossii 

0.48 

2 . 34 

0-  3 

72 

Cas tilled  a  dhromosa 

0.12 

0.58 

0-  1 

36 

Collinsia  parvi flora 

0.08 

0.39 

<1-  1 

100 

Crepis  acuminata 

0.64 

3.12 

0-  2 

96 

Erigeron  pumilus 

0.76 

3.70 

0-  3 

84 

Gay ophy turn  ramocissimum 

<0.01 

<0.01 

0-<l 

12 

Eedysarum  boreale 

0.36 

1 . 75 

0-  5 

8 

Koeleria  gracilis 

2.92 

14.23 

1-  5 

100 

Lomatium  orientale 

<0.01 

<0.01 

0-<l 

44 

Lupinus  argenteus 

<0.01 

<0.01 

0-<l 

8 

Micros teris  micrantha 

<0.01 

<0.01 

0-<l 

28 

Penstemon  fremontii 

0.24 

1.17 

0-  1 

52 

Phlox  hoodii 

2.20 

10.72 

<1-  4 

100 

Phlox  longifolia 

0.20 

0.97 

<1-  1 

100 

Poa  fendlericcna 

1.48 

7.21 

<1-  4 

100 

Polygonum  sawatchense 

<0.01 

<0.01 

0-<l 

24 

Sphaeralcea  coccinea 

1.00 

4.87 

0-  7 

64 

Stipa  comata 

2.16 

10.53 

0-10 

80 

Towns endia  sericea 

<0.01 

<0.01 

0-<l 

12 

Tri folium  gymnocarpon 

0.96 

4.68 

0-  3 

96 

WOODY  SPECIES 

Artemisia  tridentata 

0.16 

0.78 

<1-  1 

100 

( seedlings ) 

Chrysothamnus  depressus 

<0.01 

<0.01 

0-<l 

8 

Total  Herb  Cover 

16.80 

11-24 

Total  Woody  Cover 

in  Herb  Layer 

0.16 

<1-1 

••a  - 1  n 


Table  A8. 7.1-1  Herb  quadrat  summaries  for  Plot  3-0 
(continued) 


Mean  Range  of 

Cover  Cover  Values 


Mosses  0.32  0.  2 
Fol iose-Fruticose 

Lichens  0.76  0-  3 
Jitter  72.52  60-82 
Bare  Soil  26.32  i 5-40 


Mean  ±  S.E.  Range 


No.  of  Herb  Species/m2  15.12  ±  0.302  12-18 

Total  Species/m2  16.20  ±  0.306  13-ig 


Table  A8.7.1-2  Frequency  summaries  for  herb  layer  species  in 

Plot  3-0,  1975-1980.  Based  on  data  from  25 
permanently  located  1.0m2  quadrats. 


Percent  Frequency 


Species 

) 

1975 

1976 

1980 

HERBACEOUS  SPECIES 

Agropyron  smithii 

100 

100 

100 

Antennaria  parvi  folia 

20 

1 6 

36 

Arabis  holboellii 

84 

80 

32 

Astragalus  diversifolius 

4 

8 

Astragalus  purshii 

32 

32 

28 

Astragalus  scopulorum 

8 

Astragalus  spatulatus 

24 

12 

12 

Brornus  tectorum 

4 

Caloohortus  nuttallii 

100 

0 

76 

Carex  rossii 

96 

92- 

72 

Cas tillej a  chromosa 

12 

36 

Castilleja  linariae folia 

24 

58 

Collinsia  parvi flora 

60 

100 

Crepis  acunrinatus 

100 

100 

96 

Festuca  brachyphylla  (?) 

64 

96 

Gay ophy turn  ramocissimum 

12 

Hedysarum  boreale 

16 

8 

8 

Koeleria  gracilis 

100 

100 

100 

Lomatium  orientale 

72 

28 

44 

Lupinus  argenteus 

4 

8 

Microsteris  micrantha 

100 

68 

28 

Penstemon  fremontii 

52 

48 

52 

Phlox  hoodii 

100 

100 

100 

Phlox  longi folia 

96 

96 

100 

Poa  fendlericma 

64 

100 

Polygonum  samatchense 

24 

Sphaeralcea  coccinea 

68 

68 

64 

Stipa  comata 

8 

4 

80 

Townsendia  sericea 

8 

4 

12 

Tri folium  gynmocarpon 

96 

96 

96 

WOODY  SPECIES 

Artemisia  tridentata 

44 

68 

100 

Chrysothamnus  depressus 

8 

Gutierrezia  sarothrae 

12 

28 

Table  A8.7.1-3 


Mean  cover  and  species  diversity  summaries  for  herbaceous  quadrat  studies  at 
intensive  study  plots  3  and  4,  1975-1980. 


I 

» — 1 
P 


Plot  3-0 

Mean  Cover 

1975  1976  1980 

Plot  3-F 

Mean  Cover 

1975  1976  1980 

Plot  4-0 

Mean  Cover 

1975  1976  1980 

Plot  4-F 

Mean  Cover 

1975  1976  1980 

Herb  Cover 

30.4 

27.8 

16.8 

44.2 

45.8 

24.5 

17.3 

7.3 

3.9 

13.7 

9.3 

3.9 

Woody  Cover 

0.4 

0.8 

0.2 

1.0 

1.0 

0.4 

1.5 

2.0 

0.2 

2.4 

5.0 

0.2 

Mosses 

2.6 

3.2 

0.3 

1.2 

0.9 

0.3 

27.3 

31.2 

13.1 

35.0 

36.6 

19.6 

Crustose  Lichen 

0 

0 

0 

0 

0 

0 

0 

0 

0 

<0.1 

<0.1 

<0.1 

Fol iose-Fruticose 

Li chen 

0.7 

1.8 

0.8 

0.3 

0.2 

0.1 

0 

0 

0 

0 

0 

0 

Li tter 

25.8 

47.6 

72.5 

39.6 

65.9 

83.8 

81.8 

87.3 

80.3 

59.0 

74.2 

69.8 

Bare  Soil 

51.4 

52.4 

26.3 

23.8 

34.1 

15.8 

6.8 

9.5 

6.6 

16.9 

14.8 

10.4 

Rock 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

<0.1 

0.2 

Mean  No.  of  Herb 


Species  per  1.0m2 

15.12 

13.68 

15.12 

16.64 

15.04 

17.16 

4.60 

4.24 

4.28 

3.52 

2.88 

2.60 

Mean  Total  No.  of 

Speci es  per  1.0m2 

15.68 

14.64 

16.20 

17.76 

16.28 

18.28 

5.16 

5 . 00 

4.72 

4.32 

3.96 

3.00 

Table  A8.7.1-4 


Herb  quadrat  summaries  for  Plot  3-F.  Based  on  data 
from  25  permanently  located  quadrats.  June  1980.  Values 
in  percents.  ±  values  are  equal  to  the  standard  error 
of  the  mean. 


Species 

Mean 

Cover 

Relative 

Cover 

Range  of 

Cover  Values  Frequency 

HERBACEOUS  SPECIES 

Agoseris  glauca 

0.24 

0.81 

0-  2 

48 

Agropyron  smithii 

2.80 

9.45 

<1-  8 

100 

Antennaria  parvi folia 

0.24 

0.81 

0-  2 

36 

Ardbis  holboellii 

0.08 

0.27 

0-  1 

64 

Astragalus  diversifolius 

0.08 

0.27 

0-  1 

32 

Astragalus  purshii 

0.40 

1 . 35 

0-  3 

24 

Astragalus  scopulorum 

0.40 

1 . 35 

0-  9 

12 

Astragalus  spatulatus 

0.28 

0.94 

0-  5 

1 6 

Calochortus  nuttallii 

<0.01 

<0.01 

0-<l 

92 

Carex  rossii 

0.20 

0.67 

0-  1 

44 

Castilleja  ohromosa 

0.80 

2.70 

0-  2 

84 

Collinsia  parvi  flora 

0.16 

0.54 

<1-  1 

100 

Crepis  acuminata 

1.48 

4.99 

0-  4 

96 

Delphinium  nelsoni 

<0.01 

<0.01 

0-<l 

4 

Erigeron  pumilus 

2.00 

6.75 

0-  4 

96 

Eriogonum  alatum 

0.20 

0.67 

0-  5 

4 

Gay ophy turn  ramocissimum 

0.08 

0.27 

1  -  1 

52 

Hedy s arum  boreale 

2.56 

8.64 

0-40 

24 

Koeleria  gracilis 

4.12 

13.90 

1-  8 

100 

Lomatium  orientale 

0.36 

1.21 

0-  1 

64 

Lupinus  argenteus 

0.84 

2.83 

0-  6 

0-<l 

24 

Microsteris  micrantha 

<0.01 

<0.01 

8 

Penstemon  caespitosus 

0.04 

0.13 

0-  1 

4 

Penstemon  fremontii 

0.28 

0.94 

0-  2 

40 

Phlox  hoodii 

2.60 

8.77 

0-  8 

92 

Phlox  longifolia 

0.68 

2.29 

<1-  2 

100 

Poa  fendleriana 

5.32 

17.95 

1-12 

100 

Polygonum  sazoatchense 

0.20 

0.67 

0-  1 

56 

Sphaeralcea  coccinea 

0.80 

2.70 

0-  6 

40 

Stipa  comata 

1.20 

4.05 

0-  8 

52 

Townsendia  sericea 

<0.01 

<0.01 

0-<l 

4 

Tri folium  gyrrmocarpon 

0.80 

2.70 

0-  4 

80 

Zygadenus  venenosus 

<0.01 

<0.01 

0-<l 

24 

WOODY  SPECIES. 

Artemisia  tridentata 

0.32 

1.08 

<1-  3 

100 

Gutierrezia  sarothrae 

<0.01 

<0.01 

0-<l 

4 

Opuntia  polyacantha 

0.08 

0.27 

0-  2 

8 

A-  i  (  T) 


Table  A8. 7.1-4 
(continued) 


Herb  quadrat  summaries  for  Plot  3-F.  Based  on  data  from  25 
permanently  located  quadrats.  June  1980. 


Mean 

Cover 

Range  of 

Cover  Values 

Total  Herb  Cover 

24.48 

12-48 

Total  Woody  Cover 

» 

in  Herb  Layer 

0.40 

<1-  3 

Mosses 

0.28 

0-  2 

Fol i ose-Fruti cose 

Lichens 

0.12 

0-  2 

Litter 

83.84 

72-93 

Bare  Soil 

15.76 

7-28 

Mean  ±  S.E. 


Range 


No.  of  Herb  Species/m 
Total  Species/m 


17.16  ±  0.415 
18.28  ±  0.414 


12-21 

13-22 


Table  A8.7.H5 


Frequency  summaries  for  herb  layer  species  in 
Plot  3-F,  1975-1980.  Based  on  data  from  25 
permanently  located  1.0m2  quadrats. 


Percent  Frequency 

Species  1975  1976  1980 


HERBACEOUS  SPECIES 

Agoseris  glauca 
Agropyron  smithii 
Antennaria  parvi  folia 
Antennaria  rosea 
Arabis  holboellii 
Astragalus  diversifolius 
Astragalus  purshii 
Astragalus  soopulorum 
Astragalus  spatulatus 
Bromus  teotorum 
Caloohortus  nuttallii 
Carex  rossii 
Castilleja  sop. 

Collinsia  parvi flora 
Crepi s  acuminatus 
Delphinium  nelsoni 
Erigeron  pumilus 
Eriogonum  alatum 
Festuoa  brachyphylla  (?) 
Gay ophy  turn  ramoeissirmm 
Hedy s arum  boreale 
Koeleria  gracilis 
Lappula  redoioskii 
Lomatium  orientale 
Lupinus  argenteus 
Micro steris  micrantha 
Penstemon  caespitosus 
Penstemon  fremontii 
Phlox  hoodii 
Phlox  longi folia 
Poa  fendleriana 
Polygonum  sawatchense 
Sphaeralcea  coccinea 
Stipa  comata 
Taraxacum  officinale 
Townsendia  sericea 
Trifolium  gymno carpon 
Zygadenus  venenosus 

WOODY  SPECIES  AND  CACTI 

Artemisia  tridentata 
Gutierrezia  sarothrae 
Opuntia  polyacantha 


88 

4 

48 

100 

100 

100 

28 

28 

36 

4 

80 

80 

64 

20 

28 

32 

16 

24 

24 

12 

12 

12 

12 

12 

16 

4 

4, 

100 

20 

92 

80 

80 

44 

64 

80 

84 

92 

100 

88 

96 

4 

4 

96 

96 

96 

16 

4 

4 

84 

100 

24 

16 

52 

16 

16 

24 

100 

100 

100 

4 

80 

16 

64 

12 

24 

24 

100 

56 

8 

4 

4 

52 

44 

40 

88 

92 

92 

100 

100 

100 

92 

20 

100 

24 

44 

56 

36 

36 

40 

36 

52 

4 

4 

88 

84 

80 

16 

24 

88 

96 

100 

24 

20 

4 

8 

8 

fable  A8.7.1-6 


Herb  quadrat  summaries  for  Plot  4-0.  Based  on  data  from 
25  permanently  located  quadrats.  June  1980.  Values  in 
percents.  ±  values  are  equal  to  the  standard  error  of 
the  mean. 


Species 

Mean 

Cover 

Rel  ati ve 
Cover 

Range  of 
Cover  Values 

Frequency 

HERBACEOUS  SPECIES 

Agropyron  smitkii 

0.68 

16.35 

0-  5 

56 

Bouteloua  gracilis 

0.12 

2.88 

0-  2 

12 

Bromus  teotorum 

0.20 

4.81 

0-  2 

96 

Chenopodium  album 

0.16 

3.85 

0-  4 

48 

Descurainia  pinnata 

0.12 

2.88 

0-  2 

36 

Erigeron  pumillus 

<0.01 

<0.01 

0-<l 

4 

Erysimum  asperum 

<0.01 

<0.01 

0-<l 

4 

Lappula  redowskii 

<0.01 

<0.01 

0-<l 

32 

Lepidium  montanum 

0.16 

3.85 

0-  3 

16 

Oryzopsis  hymenoides 

1.24 

29.80 

0-  6 

48 

Oryzopsis  miorantha 

0.20 

4.81 

0-  4 

16 

Physaria  floribunda 

<0.01 

<0.01 

0-<l 

4 

Polygonum  sawatchense 

<0.01 

<0.01 

0-<l 

4 

Sohoenoorambe  lini folia 

0.28 

6.73 

0-  4 

24 

Sitanion  longi folium 

0.08 

1.92 

0-  2 

4 

Sporobolus  oryptandrus 

<0.01 

<0.01 

0-<l 

4 

Stipa  oomata 

0.76 

18.27 

0-12 

20 

WOODY  SPECIES 

Artemisia  triaentata 

0.12 

2.88 

0-  2 

40 

Opuntia  polyacantha 

0.04 

0.96 

0-  1 

4 

Total  Herb  Cover 

3.92 

<1-16 

Total  Woody  Cover 

in  Herb  Layer 

0.20 

0-  2 

Mosses 

13.08 

1-55 

Li tter 

80.23 

45-97 

Bare  Soil 

6.64 

0-45 

Mean  ± 

S.E. 

Range 

No.  of  Herb  Species/m2 

4.28  ± 

0.303 

1-  7 

Total  Species/m2 

4.72  ± 

0.368 

1-  8 

Table  A8. 7.1-7 


Frequency  summaries  for  herb  layer  species  in 
Plot  4-0,  1975-1980.  Based  on  data  from  25 
permanently  located  1.0m2  quadrats. 


Species 


HERBACEOUS  SPECIES 

Agropyron  smithii 
Agropyron  trachyoaulum 
Bouteloua  gracilis 
Bromus  teotorum 
Chenopodium  album 
Eesourainia  pinnata 
Erigeron  pumillus 
Erysimum  asperum 
Lappula  redowskii 
Lepidium  montamm 
Oryzopsis  Jiymenoides 
Oryzopsis  micrantha 
Poa  sp. 

Polygonum  sauatohense 
Physaria  floribunda 
Schoenocrambe  lini folia 
Sit anion  longifolium 
Sporobolus  oryptandrus 
Stipa  comata 
\Viola  nuttallii 


WOODY  SPECIES  AND  CACTI 

Artemisia  trddentata 
Ceratoicles  Iccnata 
Chrysothamnus  nauseosus 
Opuntia  polyacantha 
Symphorioarpos  oreophilus 


Percent  Frequency 


1975 

1976 

1980 

56 

76 

56 

4 

12 

12 

12 

100 

100 

96 

68 

44 

48 

40 

24 

36 

4 

4 

52 

24 

32 

28 

20 

16 

20 

32 

48 

20 

20 

16 

16 

4 

4 

8 

4 

24 

24 

24 

8 

4 

4 

8 

24 

20 

4 

4 

44 

64 

40 

8 

4 

4 

4 

4 

4 

A-179 


Herb  quadrat  summaries  for  Plot  4-F.  Based  on  data  from  25 
permanently  located  quadrats.  June  1980.  Values  in  percents. 
±  values  are  equal  to  the  standard  error  of  the  mean. 


Species 


Mean 

Cover 


Relati ve 
Cover 


Range  of 
Cover  Values 


Frequency 


HERBACEOUS  SPECIES 


Agropyron  smithii 
Arabis  holboellii 
Bromus  teotorum 
Carex  rossii 
Chenopodium  album 
Cryptantha  sp. 
Desourainia  pirmata 
Lepidium  montanum 
Oryzopsis  hymenoides 
Physaria  floribunda 
Schoenocrambe  lini  folia 
Stipa  oomata 

WOODY  SPECIES 

Artemisia  tridentata 
Ceratoides  lanata 
Symphorioarpos  oreophi lus 


0.64 

<0.01 

0.16 

0.04 

<0.01 

<0.01 

<0.01 

0.28 

1.56 

0.04 

0.04 

1.16 


15.53 

<0.01 

3.88 

0.97 

<0.01 

<0.01 

<0.01 

6.80 

37.86 

0.97 

0.97 

28.16 


0.04  0.97 
0.12  2.91 
0.04  0.97 


00 

1 

o 

40 

0~<1 

4 

0-  2 

96 

0-  1 

4 

0-<l 

8 

0-<l 

4 

0-<l 

8 

0-  5 

24 

0-16 

48 

0-  1 

8 

0-  1 

4 

0-18 

12 

0- 

1 

28 

0- 

2 

8 

0- 

1 

4 

Total  Herb  Cover  3.88 

Total  Woody  Cover 

in  Herb  Layer  0.20 


Mosses 

Crustose  Lichen 
Li tter 
Bare  Soil 
Rock 


19.56 

<0.01 

69.80 

10.40 

0.24 


3-70 
0-<l 
29-94 
0-40 
0-  3 


^ean  ±  S.E.  Range 
2.60  ±  0.238  HT5 
3.00  ±  0.294  1-6 


No.  of  Herb  Species/m2 
Total  Species/m2 


Table  A8.7.1-9 


Frequency  summaries  for  herb  layer  species  in 
Plot  4-F,  1975-1980.  Based  on  data  from  25 
permanently  located  1.0m2  quadrats. 


Species 


Percent  Frequency 
1975  1976  1980 


HERBACEOUS  SPECIES 

Agropyron  smith'd 
Arabia  holhoellii 
Artemisia  frigida 
Bromus  tectorum 
Carex  rossii 
Chenopodium  album 
Cirsium  sp. 

Cryptantha  sp. 

Pescurainia  pinnata 
Erigeron  pumillus 
Koeleria  gracilis 
Lappula  redowskii 
Lepidium  montanum 
Oryzopsis  hymenoides 
Physaria  floribunda 
Poa  sp. 

Schoenocrambe  lini folia 
Senecio  multilobatus 
Sitanion  longi folium 
Stipa  comat a 
Taraxacum  officinale 
Viola  nuttallii 

WOODY  SPECIES 

Artemisia  tridentata 
Ceratoides  lanata 
Symphoricarpos  oreophilus 


44 

_  44 

40 

4 

4 

4 

100 

100 

96 

4 

4 

4 

40 

20 

8 

4 

4 

28 

12 

8 

4 

4 

16 

48 

28 

24 

32 

40 

48 

12 

4 

8 

4 

4 

4 

4 

4 

4 

4 

8 

8 

12 

4 

4 

64 

84 

28 

16 

20 

8 

4 

4 

i 


1 

i 


Table  A8.7.1-10  Frequency,  mean  cover,  and  relative  cover  values  for  shrub  species  in  Plots  3-0 

and  3-F ,  1974-1980.  Based  on  data  from  20  10m  x  4m  line  strip  transects. 


Frequency 

(SO 

Mean 

Cover  (%) 

Relative  Cover  {%) 

1974 

1976 

1980 

1974 

1976 

1980 

1974 

1976 

1980 

Plot  3-0 

Artemisia  tridentata 

100 

100 

100 

5.2 

5.5 

11.7 

96.3 

95.3 

97.0 

Juniperus  osteosperma 

5 

15 

5 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Opuntia  polyaeantha 

55 

20 

35 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Pinus  edulis 

15 

20 

20 

0.2 

0.3 

0.4 

3.7 

5.2 

3.0 

Tetradymia  oaneseens 

— 

5 

— 

-- 

<0.1 

—  - 

—  — 

<0.1 

Total 

5.4 

5.8 

12.1 

Plot  3-F 

Amelanehier  spp. 

40 

35 

35 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Artemisia  tridentata 

100 

100 

100 

10.0 

12.3 

14.1 

92.6 

92.4 

93.2 

Chrysothamnus  nauseosus 

10 

15 

10 

0.1 

0.4 

0.1 

0.9 

2.8 

0.7 

Chrysothamnus  viseidiflorus 

5 

— 

15 

<0.1 

<0.1 

<0.1. 

<0. 1 

-  - 

0.2 

Juniperus  osteosperma  & 
seopulorum 

—  - 

5 

5 

— 

<0.1 

<0.1 

<0.1 

<0.1 

Opuntia  polyaeantha 

35 

30 

40 

0.1 

<0.1 

<0.1 

0.5 

<0.1 

0.1 

Pinus  edulis 

35 

35 

40 

0.6 

0.5 

0.9 

5.5 

3.9 

5.7 

Symphoricarpos  oreophilus 

-- 

-- 

5 

-- 

-  - 

<0.1 

—  — 

—  — . 

<0.1 

Total 

10.8 

13.2 

15.1 

Table  A8  7  1-11  Frequency,  mean  cover,  and  relative  cover  values  for  shrub  species  in  Plots  4-0 

and  4-F,  1974-1980.  Based  on  data  from  20  10m  x  4m  line  strip  transects. 


Frequency  (%) 


1974 

1976 

1980 

Plot  4-0 

Artemisia  tridentata 

100 

100 

100 

Ceratoides  lanata 

15 

15 

10 

Chrysothamnus  nauseosus 

15 

20 

10 

Chrysothamnus  visoidi floras 

— 

-- 

5 

Opuntia  polyaoantha 

35 

30 

20 

Symphorioarpos  oreophilus 

Total 

10 

Plot  4-F 

Artemisia  tridentata 

100 

100 

100 

Ceratoides  lanata 

70 

70 

70 

Chrysothamnus  nauseosus 

10 

5 

10 

Chrysothamnus  viscidi floras 

— 

— 

5 

Juniperus  soopulorum 

— 

5 

5 

Opuntia  polyaoantha 

5 

15 

15 

Purshia  tridentata 

5 

— 

5 

Total 


Mean  Cover  (%)  Relative  Cover  (%) 


1974 

1976 

1980 

1974 

1976 

1980 

36.8 

29.5 

47.3 

99.2 

99.7 

99.8 

0.1 

<0.1 

0.1 

0.3 

<0.1 

0.2 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

— 

<0.1 

— 

-- 

<0.1 

0.2 

0.1 

<0.1 

0.5 

0.3 

<0.1 

-- 

<0.1 

— 

<0.1 

— 

37.1 

29.6 

47.4 

29.6 

39.5 

41.3 

94.1 

98.1 

97.8 

1.8 

<0.1 

0.9 

5.9 

<0.1 

2.2 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

— 

<0.1 

-- 

— 

<0.1 

— 

<0.1 

<0.1 

-0.1 

<0.1 

<0.1 

0.8 

<0.1 

<0.1 

1.9 

<0.1 

<0.1 

— 

<0.1 

<0.1 

— 

<0.1 

31.4 

40.2 

42.2 

Table  A8.7.1-12 


Density  values  (No.  per  hectare)  for  shrub  species  at  Plots  3-0,  3-F,  4-0,  and  4-F;  upland 
and  bottomland  sagebrush  communities.  Values  based  on  data  from  20  10m  x  4m  line  strl 

transects.  Height  Class  I  =  0.25-0. 75m;  Class  II  =  0.76-1. 50m;  Class  III  =  1.51-2  25m 
Class  IV  =  >2. 25m. 


Speci es 

Hei ght 
Class 

Plot  3-0 

1974  1976 

1980 

Plot  3-F 

1974  1976 

1980 

Plot  4-0 

1974  1976 

1980 

Plot  4-F 

1974  1976 

1980 

Amelanohier 

spp. 

Total 

I 

II 

150 

150 

150 

138 

12 

Artemisia 

tridentata 

Total 

I 

II 

III 

IV 

7050 

7050 

5409 

5409 

10337 

10175 

162 

8525 

8500 

25 

6773 

6222 

551 

9987 

9062 

925 

23462 

17388 

4362 

1700 

12 

33498 

21504 

9571 

2374 

49 

18239 

7312 

9420 

1675 

12 

18099 

11625 

4912 

1562 

28862 

20365 

6973 

1475 

49 

18663 

10438 

6912 

1288 

25 

Ceratoides 

lanata 

Total 

I 

II 

212 

212 

126 

126 

38 

38 

2588 

2588 

3100 

3100 

2975 

2950 

25 

Chrysotharmus 
nauseas  us 

Total 

I 

II 

III 

25 

25 

61 

49 

12 

38 

38 

62 

62 

99 

99 

12 

12 

50 

50 

24 

12 

12 

25 

25 

Chry s o thamnus 
viscidiflorus 

Total 

I 

12 

12 

62 

62 

225 

225 

12 

12 

Juniperus 

osteosperma 

Total 

I 

12 

12 

37 

37 

12 

12 

12 

12 

- 

Juniperus 

soopulorum 

Total 

I 

II 

38 

38 

12 

12 

12 

Ill 


12 


Table  A8.7.1-12  Density  values  (No.  per  hectare)  for  shrub  species  at  Plots  3-0,  3-F,  4-0,  4-F;  upland 
(continued)  ’  and  bottomland  sagebrush  communities. 


Species 

Height 

Class 

Plot 

1974 

3-0 

1976 

1980 

Plot 

1974 

3-F 

1976 

1980 

Plot  4-0 

1974  1976 

1980 

Plot  4-F 

1974  1976 

1980 

Opuntia 

Total 

288 

49 

175 

100 

126 

162 

125 

163 

100 

88 

126 

12 

polyaoantha 

I 

288 

49 

175 

100 

126 

162 

125 

163 

100 

88 

126 

12 

Firms  edulis 

Total 

37 

49 

50 

112 

99 

162 

I 

25 

49 

38 

100 

112 

II 

12 

12 

12 

50 

III 

99 

Purshia 

Total 

12 

12 
1  O 

tridentata 

I 

1 2 

1 2 

Symphoriaarpos 

Total 

12 

25 

oreophilus 

I 

12 

25 

Tetradymia 

Total 

12 

oanesoens 

I 

12 

TOTAL 

7387 

5544 

10586 

8924 

7071 

10611 

23861 

33911 

18614 

20837 

32124 

21711 

Table  A8.7.1-13  Herb  quadrat  summaries  for  the  irrigation  intensive  study 

plot.  Based  on  data  from  25  permanently  located  quadrats. 
July  1980.  Values  in  percents.  ±  values  are  equal  to  the 
standard  error  of  the  mean. 


Species 


Mean  Relative  Range  of 

Cover  Cover  Cover  Values  Frequency 


HERBACEOUS  SPECIES 


Agoseris  glauca 

0.04 

0.35 

0-  1 

16 

Agropyron  smithii 

2.12 

18.60 

0-11 

56 

Agropyron  trachycaulum 

1.60 

14.04 

0-  9 

28 

Antennaria  rosea 

0.44 

3.86 

0-  5 

28 

Arabis  holboellii 

0.04 

0.35 

0-  1 

12 

Aster  fendleri 

0.04 

0.35 

0-  1 

12 

Aster  glaucodes 

0.04 

0.35 

0-  1 

4 

Bromus  tectorum 

0.60 

5.26 

0-  4 

96 

Carex  rossii 

<0.01 

<0.01 

0-<l 

4 

Chaenaotis  douglasii 

0.16 

1.40 

0-  3 

16 

Chenopodium  album 

<0.01 

<0.01 

0-<l 

24 

Collinsia  parvi flora 

<0.01 

<0.01 

0-<l 

20 

Cryptantha  sp. 

<0.01 

<0.01 

0-<l 

4 

Descurainia  pinnata 

<0.01 

<0.01 

0-<l 

8 

Erigeron  spp. 

<0.01 

<0.01 

0-<l 

8 

Gay ophy turn  ramocissimwn 

0.12 

1.05 

0-  1 

44 

Heterotheca  villosa 

0.92 

8.07 

0-  4 

36 

Ipomopsis  aggregata 

<0.01 

<0.01 

0-<l 

4 

Koeleria  gracilis 

0.52 

4.56 

0-  3 

44 

Lappula  redowskii 

<0.01 

<0.01 

0-<l 

4 

Micro steris  nricrantha 

<0.01 

<0.01 

0-<l 

8 

Oryzopsis  hymenoides 

1.36 

11.93 

0-  9 

36 

Penstemon  caespitosus 

0.16 

1.40 

0-  2 

16 

Penstemon  fremontii 

<0.01 

<0.01 

0-<l 

4 

Phlox  hoodii 

0.80 

7.02 

0-  6 

48 

Phlox  longifolia 

0.24 

2.11 

0-  3 

28 

Physaria  floribunda 

0.12 

1.05 

0-  1 

20 

Poa  fendleriana 

0.80 

7.02 

0-  6 

40 

Polygonum  sawatchense 

0.04 

0.35 

0-  1 

36 

Sitanion  longi folium 

0.28 

2.46 

0-  3 

48 

Sphaeralcea  coccinea 

0.36 

3.16 

0-  5 

16 

Stipa  comata 

0.24 

2.11 

0-  3 

12 

Taraxacum  officinale 

0.08 

0.70 

0-  2 

12 

Towns endia  sericea 

<0.01 

<0.01 

0-<l 

12 

Unknown  Mustard 

<0.01 

<0.01 

0-<l 

4 

WOODY  SPECIES 

Artemisia  triaentata 

0.24 

2.11 

0-  2 

44 

Chry sothamnus  viscidiflorus 

0.04 

0.35 

0-  1 

8 

--la  o 


Table  A8.7.1-13  Herb  quadrat  summaries  for  the  irrigation  intensive 
(continued)  study. 


Mean 

Cover 

Range  of 

Cover  Values 

Total  Herb  Cover 

10.04 

<1-19 

Total  Woody  Cover 

in  Herb  Layer 

0.28 

0-  2 

Mosses 

0.04 

0-  1 

Crustose  Lichen 

0.52 

0-  4 

Litter 

80.05 

25-100 

Bare  Soil 

15.72 

0-71 

Rock 

3.76 

0-30 

No.  of  Herb  Species/m2 
Total  Species/m2 

Mean  ± 

8.08  ± 
8.60  ± 

S.E. 

0.661 

0.702 

A 

Range 

1-15 

1-15 

A  -  i  <;>  7 


pp  T 


Table  A8.7.1-14  Mean  cover,  relative  cover,  frequency  and  density  for  shrub  species  in  the  irrigation  intensive 

study  plot.  1980  data.  Height  Class  I  =  0.25-0. 75m;  Class  II  =  0.76-1. 50m;  Class  III  =  1.51- 
2.25m;  and  Class  IV  =  >2. 25m.  Values  based  on  data  from  20  10m  x  4m  line-strip  transects. 


i 


Height 

Class 

Mean 

Cover 

oo 

Rel ati ve 
Cover 
(%> 

Frequency 

(%) 

Densi ty 

(No.  of  Individual 

Artemisia  tridentata 

Total 

2.0 

31.5 

85 

999 

I 

512 

II 

475 

III 

12 

Chrysothccmnus  nauseosus 

Total 

<0.1 

<0.1 

30 

112 

I 

112 

Chrysothamnus  visoidiflorus 

Total 

0.8 

11.5 

75 

650 

I 

625 

II 

25 

Juniperus  osteospevma 

Total 

1.8 

26.9 

90 

562 

I 

138 

II 

312 

III 

100 

IV 

12 

Juniperus  soopulorum 

Total 

T 

<0.1 

<0.1 

10 

25 

. 

1 

II 

25 

Opuntia  polyacantha 

Total 

<0.1 

<0.1 

5 

.  25 

I 

25 

Purshia  tridentata 

Total 

0.6 

8.6 

20 

175 

I 

175 

Pinus  edulis 

Total 

0.1 

1.8 

50 

225 

I 

62 

II 

125 

III 

38 

/ha) 


^  °  T 


Table  A8.7.1-14  (cont.)  Mean  cover,  relative  cover,  frequency  and  density  for  shrub  species  in  the  irrigation 

intensive  study  plot. 


Hei ght 
Class 

Mean 

Cover 

(%) 

Relative 

Cover 

(*) 

Frequency 

h) 

Density 

(No.  of  Individuals/ha) 

Symphoricarpos  oreophilus 

Total 

1.3 

19.6 

25 

188 

I 

1 50 

II 

38 

Unknown  Shrub 

Total 

<0.1 

<0.1 

5 

24 

I 

12 

II 

12 

TOTAL 

13.0 

2985  2985 

OPEN  ,  FENCED 


O 

Table  A8.7.2-1  Oven  dry  weights  (grams/nr)  for  range  cages  and  adjacent  open  areas 

in  the  pinyon -juniper  woodland  community  type.  1980 


3 


Quadrat 

Number 

§3 

§■$ 

■ce  e 

CTj 

-< 

E 

3 

<?  o 

§3 

O  CJ 

*  V 

CQ 

<?  t$ 

<?  o 

O  SJ 

o  ^ 

8,1, 

3-“ 

Perennial 

Grasses 

Perennial 

Forbs 

Annual 

Forbs 

Half 

Shrubs 

Total 

Biomass 

46 

4.80 

13.64 

5.66 

0.96 

25.06 

47 

- 

- 

- 

2.30 

0.78 

- 

— 

3.08 

48 

- 

- 

2.95 

0.91 

1.09 

- 

— 

4.95 

49 

- 

- 

- 

1.46 

1.42 

0.70 

— 

3.53 

50 

5.28 

- 

- 

7.29 

3.42 

0.08 

— 

16.07 

51 

4.80 

- 

- 

3.49 

8.50 

0.02 

— 

16.81 

52 

3.16 

- 

- 

4.38 

0.07 

- 

3.95 

11.56 

>  53 

4.69 

0.05 

2.98 

- 

0.33 

- 

8.05 

54 

- 

0.91 

- 

7.48 

6.00 

0.58 

— 

14.97 

55 

- 

10.65 

0.57 

- 

7.31 

0.22 

— 

18.75 

56 

- 

- 

0.30 

1.48 

3.73 

- 

— 

5.51 

57 

1.79 

0.07 

- 

1.23 

0.65 

0.91 

— 

4.65 

58 

0.23 

- 

- 

5.80 

0.35 

- 

— 

6.38 

59 

- 

- 

- 

3.94 

4.48 

- 

— 

8.42 

60 

5.09 

0.14 

0.58 

2.20 

- 

0.10 

— 

8.11 

46 

- 

7.50 

- 

2.09 

0.89 

- 

— 

10.48 

47 

1.64 

- 

4.29 

1.31 

0.20 

• 

_ 

7.44 

48 

1.04 

- 

- 

- 

1.53 

- 

— 

2.57 

49 

4.35 

0.84 

- 

1.94 

0.05 

0.11 

— 

7.29 

50 

0.82 

- 

- 

3.89 

1.60 

- 

— 

6.31 

51 

4.33 

- 

- 

7.19 

0.80 

0.01 

— 

12.33 

52 

2.74 

- 

- 

0.15 

0.26 

- 

— 

3.15 

53 

5.45 

0.03 

2.37 

- 

0.40 

- 

— 

8.25 

54 

- 

0.52 

- 

1.69 

3.45 

0.61 

— 

6.27 

55 

10.99 

10.29 

2.24 

27.42 

3.38 

3.34 

— 

57.66 

56 

- 

- 

3.09 

- 

0.56 

- 

— 

3.65 

57 

0.61 

- 

- 

2.68 

0.28 

1.01 

— 

4.58 

58 

5.35 

- 

4.84 

0.38 

- 

- 

— 

10.57 

59 

- 

- 

- 

2.86 

6.97 

- 

- 

9.83 

60 

0.32 

0.02 

2.07 

1.61 

0.27 

0.08 

- 

4.37 

A  -  1  9  0 


Tab  1  s  A8.7.2-2  Mean  production  (grams/m2)+  the  standard  error  of  the  mean . (S.E. ) , 

frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
pinyon-juniper  woodland  community  type.  1980  data. 


Sample 

Range 

Mean  +  S.E. 

Size 

Frequency  {%) 

of  Values 

OPEN  AREAS 

Ag/i  opytiQYL 

2.51  +  0.80 

15 

73 

0-10.99 

Rt omuA 
tzcZoxum 

1.28  +  0.81 

15 

40 

0-10.29 

On.yzop&'U 

kym&no-ideA 

1.26  +  0.57 

15 

40 

0-4.84 

Perennial 

Grasses 

3.54  +  2.01 

15 

80 

0-27.42 

Perennial 

Forbs 

1.37  +  0.49 

15 

93 

0-6.97 

Annual 

Forbs 

0.344  +  0.22 

15 

40 

0-3.34 

Total  Biomass 

10.32  +  3.46 

15 

100 

2.57-57.66 

RANGE  CAGES 

Ag/iopysion 

Arnett  Ibti 

1.67  +  0.58 

15 

46 

0-5.28 

Bnomu-s 

tzcXofuim 

1.10  +  0.75 

15 

40 

0-10.65 

OJiyzop&ib 

kymnnoZdeA 

0.49  +  0.26 

15 

33 

0-2.95 

Perennial 

Grasses 

3.71  +  0.94 

15 

87 

0-13.64 

Perennial 

Forbs 

2.92  +  0.74 

15 

93 

0-3.50 

Annual 

Forbs 

0.24  +  0.09 

15 

53 

0-0.96 

Half  Shrubs 

0.26  +  0.26 

15 

7 

0-3.95 

Total  Biomass 

10.40  +  1.69 

15 

100 

3.08-25.06 

A-Hl 
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Table  A8.7.2-3 


O 

Oven  dry  weights  (grams/m4)  for  range  cages  and  adjacent  open  areas 
in  the  chained  rangeland  community  type.  1980 
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— 
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62 
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- 

- 

25.58 

8.47 

— 

39.57 

63 

6.00 

- 

- 

23.01 

->  / 

1.31 

— 

30.32 

64 

2,52 

- 

- 

22.12 

4.21 

1.25 

— 

30.10 

65 

11.85 

- 

- 

30.47 

7.61 

.34 

— 

50.27 

66 

- 

0.32 

11.43 

38.11 

5.06 

0.20 

— 

55.12 

3  67 

12.64 

- 

0.94 

16.37 

3.03 

0.20 

— 

33.18 

^  68Irr 

39.57 

- 

- 

15.70 

13.33 

0.67 

69.27 

3  69 

0.14 

0.29 

- 

35.06 

— 

0.40 

— 

35.89 

70 

- 

0.10 

- 

9.09 

4.16 

0.80 

— 

14.15 

71 

7.63 

- 

2.13 

20.17 

6.07 

0.50 

— 

36.50 

72 

- 

0.33 

- 

38.16 

2.25 

0.08 

— 

40.82 

73 

3.00 

26.35 

0.76 

26.47 

0.31 

0.97 

— 

57.86 

74 

1.73 

2.70 

- 

11.07 

15.66 

1.44 

— 

32.60 

75 

7.45 

0.05 

- 

20.25 

17.40 

0.04 

— 

45.19 

61 

- 

0.35 

7.17 

6.29 

3.66 

— 

17.47 

62 

20.34 

- 

- 

12.13 

26.47 

0.47 

— 

59.41 

63 

1.57 

- 

- 

46.32 

- 

- 

— 

47.89 

64 

13.64 

- 

0.83 

22.48 

4.96 

0.19 

— 

42.10 

65 

3.26 

0.02 

- 

18.13 

17.55 

— 

— 

38.96 

66 

- 

4.07 

- 

26.81 

11.81 

- 

— 

42.69 

__  67 

5.96 

0.03 

1.72 

15.90 

10.39 

0.04 

— 

34.04 

S  68Irr 

20.62 

- 

- 

14.71 

10.39 

0.63 

— 

46.35 

o  69 

4.56 

0.24 

- 

24.56 

6.87 

0.69 

— 

36.92 

70 

- 

0.09 

- 

3.10 

5.40 

1.00 

— 

9.59 

71 

- 

0.09 

5.28 

10.81 

- 

0.09 

— 

16.27 

72 

7.42 

0.08 

1.46 

20.92 

- 

0.39 

— 

30.27 

73 

7.39 

11.73 

- 

18.94 

2.06 

— 

40.12 

74 

3.04 

0.18 

- 

4.88 

5.24 

0.51 

— 

13.85 

75 

7.67 

0.41 

- 

11.33 

8.76 

0.05 

28.22 

A-198 


Table  A8.7.2-4 


p 

Mean  production  (grams/m  )+  the  standard  error  of  the  mean  (S.E.), 
frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
chained  rangeland  community  type.  1980  data. 


Sample 

Range 

Mean  +  S.E. 

Size 

Frequency  (%) 

of  Values 

OPEN  AREAS 

AgAopijAon 

Amttliit 

6.36  +  1.78 

15 

73 

0-20.62 

Bnomcu 

te.ctoA.Lun 

1.15  +  0.80 

15 

73 

0-11.73 

0nyzop-6t6 

kymcnotdeA 

1.10  +  0.56 

15 

33 

0-7.17 

Perennial 

Grasses 

17.15  +  2.78 

15 

100 

3.10-46.32 

Perenni al 

Forbs 

7.57  +  1.86 

15 

80 

0-26.47 

Annual 

Forbs 

0.27  +  0.08 

15 

67 

0-1.00 

Total  Biomass 

33.61  +  3.68 

15 

100 

9.59-59.41 

RANGE  CAGES 

AgA.optjA.on 

Amttktt 

8.51  +  2.97 

15 

80 

0-39.57 

BnomuA 

te.ctoA.om 

2.11  +  1.74 

15 

53 

0-26.35 

OAyzopttb 

kymcnotdet) 

1.38  +  0.81 

15 

33 

0-11.43 

Perennial 

Grasses 

22.32  +  2.69 

15 

100 

3.13-38.16 

Perennial 

Forbs 

5.89  +  1.46 

15 

87 

0-17.40 

Annual 

Forbs  0.55+0.13  15  87  0-1.44 

40.76  +  3.46  15  100  14.15-69.27 


Total  Biomass 


OPEN  |  FENCED 


Table  A8. 7.2-5 


Oven  dry  weights  (grams/m^)  for  range  cages  and  adjacent  open  areas 
in  the  upland  sagebrush  community  type.  1980 
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16.14 

52.23 

77 

.34 

.21 

- 
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8.22 

,3 
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78 

17.88 

- 

- 

19.40 

10.24 

0.60 

a, 

48.12 

79 

1.91 

- 

- 

14.64 

10.12 

26.67 

80 

2.42 

- 

- 

11.11 

4.28 

— 

17.81 

81 

8.53 

- 

- 

22.52 

15.50 

0.05 

46.60 

82 

0.89 

- 

- 

22.15 

6.77 

0.14 

a. 

29.95 

83 

28.26 

- 

- 

7.83 

9.40 

0.58 

46.07 

84 

23.17 

- 

- 

11.74 

30.04 

OB 

64.95 

85 

20.94 

- 

- 

15.54 

9.39 

45.87 

86 

9.33 

- 

- 

1.93 

12.41 

0.16 

— 

23.83 

87 

88 

Data  missing  due 
3.77 

to  construction  activity 
25.90 

2.99 

32.66 

89 

23.02 

0.03 

2.88 

31.44 

5.19 

— 

62.56 

90 

10.75 

7.82 

17.17 

0.17 

- 

52.74 

76 

1.33 

25.51 

6.98 

33.82 

77 

0.05 

- 

16.62 

10.74 

— 

27.41 

78 

8.01 

- 

9.67 

11.98 

0.05 

29.71 

79 

6.81 

- 

14.29 

5.20 
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B 

26.30 

80 

1.60 

- 

23.41 

- 

— 

mm 

25.01 

81 

6.70 

- 

11.58 

10.39 

_ 

ma 

26.67 

82 

10.19 

- 

6.97 

11.80 

0.18 

mm 

29.14 

83 

8.68 

- 

9.45 

7.41 

0.12 

mm 

25 . 66 

84 

8.60 

- 

8.52 

39.97 

mm 

mm 

57.09 

85 

11 . 03 

- 

10.91 

4.02 

mm 

25.96 

86 

6.42 

- 

1.30 

4.25 

• 

11.97 

87 

88 

Data  missina  due  to 
2.10 

construction  activity 
17.43 

0.24 

19.77 

89 

16 .  b0 

- 

13.21 

3.40 

33.11 

90 

11.72 

- 

9.30 

7.65 

0.01 

28.68 

v  t  ^  a. 


Table  A8.7.2-6 


Mean  production  (grams/m2)+  the  standard  error  of  the  mean.(S.E.), 
frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
upland  sagebrush  community  type.  1980  data 


Sample 

Range 

Mean  +  S.E. 

Si  ze 

Frequency  (%) 

of  Values 

OPEN  AREAS 

A  qn.opyn.on 

7.12  +  1.24 

14 

93 

0-16.50 

SA.omu.-6 

i&cJjOfum 

0.004  +  0.004 

14 

7 

0-0.05 

Perennial 

Grasses 

12.73  +  1.72 

14 

100 

1.30-25.51 

Perennial 

Forbs 

8.86  +  2.61 

14 

93 

0-39.97 

Annual 

Forbs 

0.03  +  0.01 

14 

29 

0-0.18 

Total  Biomass 

28.59  +  2.63 

14 

100 

11.97-57.09 

RANGE  CAGES 

AgA.opijA.on 

■6m-LthLl 

12.58  +  2.70 

14 

100 

0.34-28.26 

SAomas 

tzcJiOAum 

0.017  +  0.015 

14 

14 

0-0.21 

0A.tJZOp£-L6 

h.ym<ino-Ld<L6 

0.21  +  0.21 

14 

7 

0-2.88 

Perennial 

Grasses 

17.37  +  2.75 

14 

100 

1.93-40.03 

Perennial 

Forbs 

11.28  +  1.85 

14 

100 

2.99-30.04 

Annual 

Forbs 

0.12  +  0.06 

14 

43 

0-0.60 

Table  A8. 7.2-7  Oven  dry  weights  (grams/m2)  for  range  cages  and  adjacent  open  areas 

in  the  bottomland  sagebrush  community  type.  1980 
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- 
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33 

0.32 
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- 
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-  / 

1.79 

— 

8.24 

34 

- 

0.22 

- 

14.35 
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0.16 

16.22 

35 
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- 

- 
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— 

mm 
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2.52 

- 

3.20 

— 

5.72 

32 

.40 

1.67 

- 

1.06 

2.16 

.07 

mm 

5.36 

33 

- 

0.68 

- 

2.54 

- 

1.23 

mm 

4.45 

34 

- 

0.49 

- 

30.12 

-> 

— 

mm 

30.61 

35 

0.31 

0.49 

- 

- 

2.21 

0.07 

«* 

3.08 

36 

- 

3.05 

- 

- 

6.59 

0.42 

•> 

10.06 

2:  37 

1.49 

1.36 

- 

0.54 

2.47 

.20 

6.06 

£  38 

0.38 

0.08 

- 

0.02 

— 

0.03 

0.51 

0  39 

0.07 

0.05 

- 

15.48 

- 

0.03 

15.63 

40 

- 

6.41 

- 

6.34 

6.52 

0.52 

19.79 

41 

1.07 

1.23 

- 

5.80 

3.16 

1.19 

12.45 

42 

0.88 

1.58 

- 

17.61 

0.47 
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A  - 
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Table  A8. 7.2-8  *  Mean  production  (grams/m^)j-  the  standard  error  of  the  mean  (S.E.) 

frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
bottomland  sagebrush  community  type.  1980  data. 


Mean  +  S.E. 

Sample 

Si  ze 

Frequency  (%) 

Range 
of  Values 

OPEN  AREAS 

kgn.opgn.on 

6mttktt 

5.27  +  4.68 

15 

60 

0-70.75 

Bn.omu6 

t2.cX0n.um 

1.32  +  0.44 

15 

93 

0-6.41 

Perennial 

Grasses 

9.22  +  2.62 

15 

87 

0-30.12 

Annual 

Forbs 

0.27  +  0.11 

15 

73 

0-1.23 

Total  Biomass 

17.87  +  5.74 

15 

100 

0.51-90.42 

RANGE  CAGES 

A  gn.opyn.on 
6mtth2t 

3.69  +  2.74 

15 

53 

0-41.77 

Bn.onu6 

t2.cton.um 

2.99  +  1.40 

15 

73 

0-20.13 

0n.yzop6.-i6 

km2.notd.c6 

0.28  +  0.28 

15 

7 

0-4.21 

Perennial 

Grasses 

14.44  +  4.36 

15 

80 

0-58.71 

Perennial 

Forbs 

4.68  +  2.20 

15 

67 

0-27.52 

Annual 

Forbs 

0.94  +  0.48 

15 

60 

0-6.94 

Total  Biomass 

27.02  +  6.83 

15 

100 

2.85-86.95 

Table  A8. 7.2-9 


Fresh  weight  estimates  (grams)  for  intensive  study  plot  BJ21  (1-F),  chained  pinyon-i uniper  ranqe 
land,  duly,  1980  y 


Quadrat 

Number 

1 

26 

2 

27 

3 

28 

4 

29 

5 

30 

6 

31 

7 

32 

8 

33 

9 

34 

10 

35 

A  QK.opijn.oyi 

10 

62 

3 

39 

AmtthsU. 

6 

11 

Bsloiiiua 

<1 

<1 

2 

<1 

<1 

<1 

1 

te.c-toA.uw 

2 

<1 

<1 

Osiyzop-itA 

21 

4 

10 

3 

7 

kyme.no  tdet 

5 

4 

19 

Perennial 

6 

28 

34 

18 

145 

72 

58 

11 

4 

3 

grasses 

101 

76 

29 

14 

32 

26 

77 

55 

85 

21 

Annual 

grasses 

Perennial 

18 

8 

4 

9 

1 

2 

forbs 

5 

22 

2 

7 

Annual 

<1 

<1 

forbs 

<1 

<1 

Half 

shrubs 

* 

Total 

55 

36 

42 

101 

148 

72 

58 

54 

4 

13 

Biomass 

101 

76 

29 

27 

41 

67 

79 

55 

85 

39 

11 

36 

12 

37 

13 

38 

14 

39 

15 

40 

16 

41 

17 

42 

18 

43 

19 

44 

20 

45 

21 

46 

22 

47 

23 

48 

24 

49 

25 

50 

25 

6 

78 

8 

22 

10 

28 

<1 

<1 

<1 

<1 

<1 

<1 

1 

1 

<1 

<1 

<1 

14 

<1 

11 

1 

<1 

1 

<1 

1 

1 

14 

10 

4 

3 

6 

21 

10 

5 

74 

8 

8 

2 

10 

33 

6 

22 

3 

44 

40 

36 

38 

23 

31 

62 

103 

88 

15 

15 

16 

8 

45 

10 

25 

3 

44 

49 

75 

57 

28 

30 

15 

8 

47 

92 

6 

<1 

1 

16 

2 

2 

2 

<1 

14 

3 

3 

26 

5 

1 

<1 

<1 

<1 

<1 

<1 

<1 

1 

1 

2 

4 

1 

<1 

<1 

3 

14 

58 

50 

36 

43 

44 

25 

31 

62 

111 

117 

93 

24 

27 

8 

45 

29 

114 

33 

52 

65 

75 

60 

80 

37 

54 

19 

47 

99 

22 

41 

i 


si. 


Table  A8.7.2-10 


Fresh  weight  estimates  (grams)  for  intensive  study  plot  BJ22  (2-F),  chained  pinyon-juniper  range- 
land.  July,  1980 


Quadrat 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Number 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

A  qfiopijtion 

1 

4 

7 

23 

22 

29 

5 

35 

11 

19 

24 

9 

4 

38 

22 

26 

23 

21 

mitivLi 

20 

23 

4 

4 

27 

46 

35 

21 

11 

6 

49 

3 

6 

3 

19 

9 

&iomn6 

2 

<1 

1 

<1 

<1 

<1 

<1 

2 

<1 

2 

1 

4 

2 

1 

<1 

<1 

<1 

2 

1 

1 

tzcXofium 

<1 

2 

<1 

<1 

<1 

1 

9 

10 

<1 

<1 

<1 

1 

<1 

4 

2 

<1 

1 

4 

1 

11 

2 

1 

<1 

1 

OfiyzopA-U) 

hymiLno-ld&A 

5 

7 

25 

6 

28 

8 

65 

10 

18 

20 

58 

3 

7 

21 

Perennial 

26 

32 

36 

2 

3 

4 

1 

59 

68 

1 

1 

55 

42 

4 

12 

10 

1 

9 

Grasses 

18 

9 

2 

48 

8 

34 

5 

7 

4 

1 

19 

17 

22 

16 

15 

2 

43 

19 

23 

1 

5 

14 

Annual 

Grasses 

Perennial 

1 

1 

4 

5 

1 

2 

<1 

9 

12 

4 

2 

23 

4 

33 

6 

2 

3 

4 

Forbs 

85 

23 

<1 

5 

1 

2 

11 

1 

12 

1 

2 

13 

2 

6 

7 

5 

31 

5 

Annual 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

1 

<1 

<1 

<1 

Forbs 

<1 

<1 

<1 

<1 

<1 

1 

<1 

1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Half 

Shrubs 

14 

Total 

29 

37 

45 

25 

29 

4 

41 

65 

70 

37 

12 

30 

45 

68 

49 

31 

40 

23 

22 

45 

43 

28 

25 

14 

Biomass 

103 

31 

53 

52 

24 

60 

7 

42 

60 

47 

42 

57 

23 

82 

30 

12 

72 

46 

29 

54 

18 

72 

54 

21 

36 

X- 

I 


4 

L 


Table  A8.7.2-11 


Fresh  weight  estimates  (grams)  for  intensive  study  plot  BJ25  (5-F),  pinyon-juniper  woodland 
July,  1980 


Quadrat 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Number 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

A  gfiopijsum 

1 

2 

16 

21 

26 

1 

18 

6mAjtlbLL 

4 

16 

2 

21 

B lomuA 

<1 

<1 

1 

<1 

<1 

tecXotium 

<1 

<1 

1 

<1 

<1 

On.ijzop^i.6 

19 

18 

10 

9 

6 

3 

htjme.no, id.  e.5 

7 

1 

3 

19 

10 

23 

12 

Perennial 

9 

10 

31 

25 

9 

10 

2 

8 

21 

Grasses 

8 

15 

10 

4 

20 

4 

29 

19 

16 

Annual 

Grasses 

Perennial 

5 

2 

9 

2 

1 

Forbs 

6 

7 

3 

4 

Annual 

<1 

<1 

<1 

<1 

<1 

<1 

1 

Forbs 

1 

<1 

<1 

<1 

Half 

Shrubs 

Total 

19 

33 

22 

33 

42 

9 

40 

39 

15 

44 

Biomass 

15 

26 

34 

10 

20 

24 

39 

23 

21 

53 

11  12  13  14  15  16  17  18  19  20  21  22  23  24  25 

36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 


5 

5 

8 

3 

13 

15 

8 

7 

14 

6 

7 

17 

19 

2 

6 

12 

<1 

<1 

2 

<1 

<1 

<1 

<1 

<1 

<1 

2 

<1 

<1 

1 

<1 

<1 

3 

<1 

21 

23 

8 

16 

8 

24 

7 

2 

12 

5 

2 

36 

12 

10 

3 

6 

11 

32 

10 

2 

9 

14 

19 

21 

12 

6 

9 

3 

2 

13 

16 

19 

11 

14 

17 

8 

4 

3 

5 

27 

6 

1 

8 

27 

9 

4 

CO 

5 

2 

2 

<1 

1 

1 

4 

<1 

<1 

3  1 

6 

4 

6 

1 

<1 

1 

<1 

<1 

<1 

<1 

1 

2 

39  42  36  39  18  26  8  46  17  17  21  25  12  17  25 

47  12  22  44  11  25  10  20  32  38  18  11  16  31  15 


i 

i\ 


Table  A8.7.2-12  Fresh  weight  estimates  (grams)  for  intensive  study  plot  BJ26  (6-F),  pinyon-juniper  woodland 

July,  1980 


Quadrat 

Number 

1 

26 

2 

27 

3 

28 

4 

29 

5 

30 

6 

31 

7 

32 

‘  8 
33 

9 

34 

10 

35 

11 

36 

12 

37 

13 

38 

14 

39 

15 

40 

16 

41 

17 

42 

18 

43 

19 

44 

20 

45 

21 

46 

22 

47 

23 

48 

24 

49 

25 

50 

Agfiopysion 

4 

4 

6 

22 

2 

12 

2 

4 

7 

2 

5 

5 

11 

2 

1 

30 

7 

8 

11 

5 

11 

3 

8 

Am'LthZl 

2 

2 

1 

7 

1 

7 

11 

8 

4 

14 

9 

11 

24 

39 

4 

4 

7 

17 

8 

25 

41 

1 

BfiomuA 

<1 

<1 

<1 

1 

<1 

<1 

<1 

<1 

<1 

<1 

1 

teetotum 

<1 

<1 

<1 

<1 

1 

<1 

<1 

<1 

<1 

<1 

<1 

Osiyzop&dA 

2 

5 

47 

21 

1 

kij)7UMO'Ld<zA 

<1 

<1 

<1 

4 

12 

20 

4 

7 

5 

12 

Perennial 

39  ' 

43 

69 

33 

35 

22 

16 

15 

52 

114 

30 

28 

20 

19 

18 

62 

45 

21 

36 

32 

29 

41 

15 

91 

28 

grasses 

35 

16 

6 

25 

87 

72 

90 

118 

28 

37 

114 

85 

48 

18 

71 

21 

61 

55 

60 

69 

55 

22 

11 

10 

21 

Annual 

grasses 

Perennial 

8 

3 

5 

9 

19 

8 

19 

2 

3 

4 

10 

6 

12 

18 

4 

9 

2 

12 

16 

10 

16 

25 

14 

59 

forbs 

19 

4 

13 

25 

14 

27 

14 

34 

4 

13 

33 

32 

13 

5 

58 

81 

18 

6 

58 

11 

12 

7 

14 

6 

Annual 

<1 

<1 

<1 

<1 

<1 

<1 

1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

forbs 

<1 

1 

<1 

<1 

<1 

<1 

1 

<1 

<1 

4 

<1 

<1 

<1 

<1 

Half 

shrubs 

6 

2 

• 

Total 

51 

49 

83 

60 

47 

53 

26 

38 

61 

117 

36 

43 

31 

42 

39 

67 

131 

51 

56 

59 

44 

68 

62 

105 

95 

Biomass 

68 

22 

20 

87 

102 

103 

97 

143 

70 

45 

146 

127 

106 

75 

115 

83 

154 

80 

89 

140 

91 

75 

30 

24 

29 

i 

(V 

c 


Table  A8.7.2-13  Oven  dry  weights  (grams/m2)  for  Dlot  B.J.  11  (plot  1)  1980 


S 


§ 

( — 

i — 

o  'V 

•■y  "T? 

03  CO 

03 

oo 

+->  A. 

$ 

-0  Q 

■r-  CL) 

•t— 

oo 

00 

03  <U 

-q  O 

a,  S 

C  00 

c  tn 

r—  00 

JO 

fC 

A.  JD 

3  +T> 

O  cj 

C  C/1 

C  J 3 

03  _Q 

3 

r—  E 

-a  e 

O 

E  a 

n  £ 

CD  03 

<u  a. 

3  A. 

4-  A- 

03  O 

03  3 

s 

o 

a.  a. 

A-  O 

C  O 

r—  JZ 

+J  -r- 

3  Z 

cn  *o 

-si 

CL)  C 3 

CD  Lu 

C  Ll. 

03  C/3 

o  co 

O' 

< 

M 

o 

CL, 

CL 

<£ 

=C 

! — 1 

1-F 

1 

3.69 

0.05 

6.34 

2.18 

9.22 

- 

- 

21.48 

1-F 

6 

- 

- 

— 

31.02 

- 

- 

- 

31.02 

1-F 

11 

- 

.05 

5.33 

19.35 

- 

- 

- 

24.73 

1-F 

20 

4.26 

- 

9.37 

54.79 

0.40 

- 

- 

68.82 

1-F 

21 

45.81 

0.02 

- 

6.01 

0.02 

- 

— 

51.86 

1-F 

33 

- 

- 

- 

32.51 

- 

- 

- 

32.51 

1-F 

35 

5.32 

- 

- 

12.03 

4.27 

- 

* 

21.62 

1-F 

38 

11.73 

0.19 

3.23 

0.67 

- 

- 

- 

15.82 

1-F 

43 

- 

1.52 

4.04 

14.00 

9.68 

0.18 

7.22 

36.82 

1-F 

50 

14.58 

0.61 

0.98 

2.38 

0.58 

3.20 

- 

22.33 

A-cC  d. 


Table  AS. 7.2-14  Oven  dry  weights  (grams/m^)  for  plot  BJ22  (plot  2).  1980 


3 


si 

5 

•3^ 

r— 

t — 

O  ‘E 

t a  to 

03 

to 

+->  e 

"r> 

■cf 

<?  O 

•r-  aj 

•r— 

to 

to 

rO  OJ 

cl  s; 

e  to 

E  to 

i —  to 

Xl 

ra 

S-  -O 

§-3 

O  cj 

E  to 

E  _Q 

ra  _Q 

3 

r—  E 

"O  E 

E  0 

NJ  E 

a  ns 

<U  E 

3  E 

4—  E 

<a  o 

fC  3 

*e  S 

O  cJ 

E  E 

E  O 

E  O 

i—  _cr 

+->  -1— 

3  z: 

O' 

-< 

o 

CU  (J~ 

CL 

a>  ll 

Cl 

E  b_ 

C 

ra  oo 

I E 

O  CO 

1 — ■ 

2-F  4 

9.66 

0.18 

- 

0.37 

- 

0.07 

- 

10.28 

2-F  13 

9.05 

0.90 

- 

- 

3.00 

0.04 

- 

12.99 

2-F  21 

— 

0.03 

- 

5.91  , 

17 -51  / 

- 

- 

23.45 

2-F  27 

9.64 

2.00 

- 

4.04 

- 

0.03 

- 

15.71 

2-F  28 

13.55 

0.40 

2.14 

0.99 

9.61 

0.32 

- 

27.01 

2-F  33 

15.26 

13.02 

- 

2.87 

0.65 

0.34 

- 

32.14 

2-F  38 

- 

1.40 

- 

8.02 

- 

0.20 

- 

9.62 

2-F  43 

- 

1.19 

- 

24.79 

0.45 

- 

- 

26.43 

2-F  47 

1.49 

1.60 

36.68 

3.80 

1.94 

0.15 

- 

45.66 

2-F  49 

3.44 

0.39 

4.68 

- 

2.27 

0.05 

- 

10.83 

A-203 


Table  A8. 7.2-15  Oven  dry  weights  (grams/m^)  for  plot  BJ  25  (plot  5).  1980 


si 

o 

| 

%V  'V 

ro  c o 

to 

tn 

U°i 

c n 

Quadrat 

Number 

O  'V 

s 

cr,  -q 

■< 

>Q  O 

Its 

o  <5J 

-ce  v 
c o 

<1  o 

CL  S 

o 

N  E 

Li~l  ' — t  'l 

^  .s; 

o 

•r—  <D 

SZ  CO 

C  CO 

CD  to 

s-  s- 

<D  CU 

D_ 

Perenni 

Forbs 

Annual 

Forbs 

Hal  f 

Shrub: 

Total 

Bioma 

5-F 

1 

9.46 

— , 

<• 

- 

9.46 

5-F 

12 

2.49 

8.78 

6.02 

- 

- 

- 

17.29 

5-F 

16 

5.78 

0. 

09 

- 

5.48 

■ 

0.79 

- 

12.14 

5-F 

17 

2.84 

- 

0.07 

- 

- 

2.91 

5-F 

18 

6.12 

0. 

02 

12.07 

2.65 

0.16 

0.04 

- 

21.06 

5-F 

23 

2.83 

— 

2.16 

- 

0.21 

- 

— 

5 . 20 

5-F 

34 

0.57 

- 

9.43 

- 

- 

- 

10 . 00 

5-F 

39 

7.92 

5.61 

9.67 

- 

- 

— 

23.20 

5-F 

43 

4.68 

1.73 

1.59 

- 

- 

8 . 00 

5-F 

45 

2.08 

19.83 

- 

- 

- 

- 

21.91 

Quadrat 

Number 


1980 


Table  A8. 


6-F  3 
6-F  8 
6-F  12 
6-F  18 
6-F  25 
6-F  26 
6-F  35 
6-F  42 
6-F  44 
6-F  50 


.2-16  Oven  dry  weights 


S 


si 

O  ‘p 

5= 

3 

•33 

-q  O 

E  O 

£ 
O  cd 
N  E 

e 

o  O 

^  V 

*e-$: 

•c 

CO 

o 

4.18 

- 

1.99 

1.65 

0.01 

- 

1.51 

0.59 

- 

3.39 

- 

8.25 

5.64 

- 

- 

1.32 

- 

3.22 

1.96 

0.62 

- 

2.41 

- 

1.87 

7.68 

- 

3.13 

0.08 

- 

- 

(grams/m2)  for  plot  BJ 


Perennia 

Grasses 

Perennia 

Forbs 

38.86 

0.63 

8.82 

11.46 

14.20 

4.03 

7.44 

0.54 

14.80 

32.81 

20.97 

12.05 

- 

0.15 

32.20 

44.42 

32.36 

1.64 

7.45 

4.31 

26  (plot  6) . 


Annual 

Forbs 

Half 

Shrubs 

Total 

Biomass 

0.04 

45.70 

0.19 

- 

22.13 

0.02 

- 

20.35 

0.08 

- 

19.70 

0.03 

- 

53.28 

0.01 

2.34 

39.91 

— 

- 

2.73 

2.98 

- 

83.88 

0.02 

- 

44.83 

.. 

— 

11.84 

V 

Table  A8.7.2-17  Regression  Equations  used  for  converting  fresh  weight  estimates  to 

oven  dry  weights  in  Plot  BJ21  (Plot  1). 


Species/ 

Species 

Group 

Regression  Equations 

Correlation  Coefficient 

A gfiopyJvoYi  mithsli 

y  =  0. 60x  -  1.20 

1.00 

Bn. omLU  tuatonum 

y  =  1.09x  -  0.03 

.87 

Onijzo'p£>'U>  kym<inoddz6 

y  =  0.37x  +  0.10 

.94 

Perennial  Grasses 

y  =  0 . 52x  +  2.03 

.92 

Perennial  Forbs 

y  =  0.40x  +  0.46 

.97 

Annual  Forbs 

y  =  1.51x  -  1.33 

1.00 

Half  Shrubs 

y  =  0.52x  -  0 

1 . 00 

-  ",  J  ’D 


Table  A8.7.2-18  Regression  equations  used  for  converting  fresh  weight  estimates  to 

oven  dry  weights  in  Plot  BJ22  (Plot  2).  1980  Data. 


Species/ 

Species 

Group 

Regression 

Equations 

Correlation  Coefficient 

AgJi opytion  bmiXlruA. 

y  = 

0.56x  - 

•  1.01 

0.96 

BtLomuA  te.cXonnm 

y  = 

1.42x  - 

■  0.25 

0.98 

OfiyzopA'Lb  kijme.no ZdeJ> 

y  = 

0. 64x  - 

•  0.45 

0.99 

Perennial  Grasses 

y  = 

0.55x  - 

-  0.41 

0.98 

Perennial  Forbs 

y  = 

0. 52x  - 

-  0.80 

0.99 

Annual  Forbs 

y  = 

0.27x  +  0.06 

0.83 

m-cO  7 


Table  A8.7.2-19 


Regression  equations  used  for  converting  fresh  weight  estimates  to 
oven  dry  weights  in  Plot  BJ25  (Plot  5-F).  1980  Data. 


Species/ 

Species 

Group 

Regression  Equations 

Correlation  Coefficient 

A gA.opyn.on  mitk-LL 

y  =  0.46x  -  0.19 

0.99 

ZnomuA  tQ.cXon.nm 

y  =  0 . 78x  +  0.01 

1.00 

0nyzoptt6  Wymo.no Zdot 

y  =  0. 59x  -  1.57 

0.96 

Perennial  Grasses 

y  =  0.56x  -  1.09 

0.98 

Perennial  Forbs 

y  =  0.42x  -  0.13 

0.98 

Annual  Forbs 

y  =  0.83x  -  0.04 

1.00 

'  n  J 


Table  A8.7.2-20  Regression  equations  used  for  converting  fresh  weight  estimates  to 

oven  dry  weights  in  Plot  BJ26  (Plot  6).  1980  Data. 


Species/ 

Species 

Group  Regression  Equations  Correlation  Coefficient 


AgK.opyH.ovi  6m£thAA.  y  =  0.48x  +  0.21  0.93 
8-t omi±&  tic.toK.im  y  =  0.64x  -  0.05  1.00 
0H.yzopAtA  hy)T\e.yiotdit>  y  =  0.3 7x  +  0.50  .99 
Perennial  Grasses  y  =  0.59x  -  2.33  .98 
Perennial  Forbs  y  =  0.56x  -  0.58  1.00 
Annual  Forbs  y  =  0.75x  -  0.01  1.00 

y  =  0.39x  -  0 


Half  Shrubs 


1.00 


Table  A8.7.2-21  Mean  production  ±  the  standard  error  of  the  mean  (S.E.), 

frequency,  and  range  of  observed  values  for  quadrats  in 
Plots  1  and  2,  duly  1980.  Based  on  data  derived  from 
regression  equations.  Production  values  in  grams/m  . 


Species/ 

Species  Group 

PLOT  1 

Agropyron  smith-ii 
Brorrrus  tectorum 
Oryzopsis  hymeno'Ldes 

Other  Perennial  Grasses 
Perennial  Forbs 
Annual  Forbs 
Half  Shrubs 
Total 


PLOT  2 

Agropyron  smithdi 
Bromus  tectorum 
Oryzovsds  hymeno'Ldes 

Other  Perennial  Grasses 
Perennial  Forbs 
Annual  Forbs 
Total 


Sample 


Mean 

+ 

S.E. 

Size 

3.38 

+ 

1.27 

50 

0.81 

+ 

0.38 

50 

2.36 

+ 

0.64 

50 

22.21 

+ 

2.38 

50 

1.45 

+ 

0.36 

50 

0.21 

+ 

0.12 

50 

0.15 

+ 

0.15 

50 

30.57 

+ 

2.28 

50 

6. 

14 

+ 

1.03 

50 

1. 

,84 

+ 

0.48 

50 

3. 

,47 

4- 

1.20 

50 

7. 

,35 

+ 

1.36 

50 

2. 

.91 

+ 

0.99 

50 

0, 

.07 

+ 

0.01 

50 

21 

.78 

+ 

1.64 

50 

Frequency 

u) 

Range  of 
Values 

26 

0-45.60 

60 

0-15.23 

50 

0-27.48 

96 

0-77.43 

48 

0-10.86 

34 

0-  3.20 

2 

0-  7.28 

68 

0-26.43 

88 

0-13.95 

28 

0-41.15 

80 

0-36.99 

72 

0-43.40 

58 

0-  0.33 

Table  A8.7.2-22  Mean  production  ±  the  standard  error  of  the  mean  (S.E.), 

frequency,  and  range  of  observed  values  for  quadrats  in 
Plots  5  and  6,  July  1980.  Based  on  data  derived  from 
regression  equations.  Production  values  in  grams/m2. 


Speci es/ 

Species  Group 

Mean  ±  S.E. 

Sample 

Size 

Frequency 

(55) 

Range  of 
Val ues 

PLOT  5 


Agropyron  smithii 

2.37  ±  0.47 

50 

54 

0-11.77 

Bromus  teotorum 

0.19  ±  0.07 

50 

54 

0-  2.35 

Oryzopsis  hymenoides 

3.62  ±  0.69 

50 

66 

0-19.67 

Other  Perennial  Grasses 

5.04  ±  0.65 

50 

86 

0-16.27 

Perennial  Forbs 

0.67  ±  0.14 

50 

50 

0-  3.65 

Annual  Forbs 

0.12  ±  0.05 

50 

A  40 

0-  1.62 

Total 

12.01  ±  0.87 

50 

PLOT  6 

Agropyron  smithii 
Brorrcus  teotorum 
Oryzopsis  hymenoides 

Other  Perennial  Grasses 
Perennial  Forbs 
Annual  Forbs 
Half  Shrubs 
Total 


4. 

21 

+ 

0. 

64 

50 

0. 

,04 

+ 

0. 

,02 

50 

1. 

19 

+ 

0. 

,43 

50 

23. 

,49 

+ 

2. 

.42 

50 

8. 

,56 

+ 

1. 

,32 

50 

0. 

.14 

4. 

0. 

.06 

50 

0. 

.06 

+ 

0. 

o 

cn 

50 

OJ 

"-4 

.69 

+ 

2, 

.87 

50 

90 

0-19.89 

44 

0-  0.59 

30 

0-17.89 

100 

1.21-67.29 

96 

0-44.78 

60 

0-  2.99 

4 

0-  2.34 

A-£il 


Table  A8.7.2-23 


Fresh  weight  estimates  (grams)  for  irrigation/fert i 1 izer  study  plots  in  chained 
pinyon-juniper  rangeland.  July  1980 


Treatment  Number 
Fertilizer  Level- 
(Lbs/Acre)  N, P( NH4N03, P205 ) 

Sprinkler  set 

T  ime 


la 


0,0 


18  hrs 


2a 


0,100 


18  hrs 


Quadrat  Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Aghopysion  mltkli 

59 

51 

126 

102 

30 

67 

4 

42 

27 

15 

21 

72 

31 

76 

35 

fyiomus  tucJlotiLun 
OtllJZOp&AJi 

1 

4 

2 

<1 

1 

2 

16 

1 

1 

<1 

kijmmold eA 

71 

64 

30 

5 

9 

31 

22 

29 

19 

7 

24 

Perennial  grasses 

30 

15 

52 

2 

21 

9 

44 

26 

27 

11 

64 

5 

2 

9 

37 

Annual  grasses 

Perennial  forbs 

6 

4 

8 

4 

11 

4 

6 

14 

5 

7 

7 

2 

4 

8 

<1 

2 

15 

Annual  forbs 

<1 

<1 

<1 

<1 

1 

<1 

<1 

2 

<1 

Half  shrubs 

Total  Biomass 

77 

128 

93 

145 

95 

108 

62 

90 

62 

75 

65 

35 

60 

54 

94 

79 

34 

94 

111 

ei?- 


Table  A8.7.2-23Cont 'd  Fresh  weight  estimates  (grams)  for  irrigation/ferti 1 izer  study  plots  in  chained 

pinyon-juniper  rangeland.  July  1980 


Treatment  Number 


Fert i 1 izer  Level 
(Lbs/Acre)  N ,  P  ( NH4N03 , P205) 


2b 


0,100 


Sprinkler  set 

Time 


12  hrs 


Quadrat  Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Agn.opyn.on  mithiL 

54 

93 

49 

88 

60 

44 

28 

85 

36 

17 

49 

46 

71 

41 

74 

39 

36 

BnomuA  tzcAoHum 

2 

3 

1 

2 

1 

<1 

5 

<1 

<1 

<1 

<1 

1 

2 

OnyzopAHA 

kymmond&A 

19 

16 

18 

68 

21 

13 

5 

15 

24 

10 

Perennial  Grasses 

2 

5 

3 

4 

10 

12 

8 

4 

28 

6 

32 

38 

32 

16 

2 

31 

44 

14 

Annual  Grasses 

Perennial  Forbs 

18 

2 

2 

5 

34 

7 

5 

4 

13 

2 

16 

4 

10 

2 

31 

24 

17 

42 

9 

8 

Annual  Forbs 

<1 

<1 

<1 

<1 

<1 

1 

<1 

4 

4 

<1 

<1 

<1 

Half  Shrubs 

Total  Biomass 

74 

28 

114 

57 

127 

97 

86 

69 

68 

96 

80 

42 

70 

93 

109 

111 

60 

147 

93 

70 

3a 


100,100 


18  hrs 


+7  T  ?- 


> 


Table  A8.7.2-23  Cont'd  Fresh  weight  estimates  (grams)  for  irrigation/fertilizer  study  plots  in  chained 

pinyon -juniper  rangeland.  July  1980 


Treatment  Number 


Fertilizer  Level 

P(NH4N03,P205) 


3b 


100,100 


4a 


200,100 


Sprinkler  set 

T  ime 

12 

hrs . 

18  hrs. 

Quadrat  Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

A gsiopijtLcm  AmdXkLL 

11 

25 

38 

61 

32 

35 

16 

37 

36 

25 

39 

28 

18 

36 

42 

33 

48 

Moiiiua  teetotum 

1 

1 

1 

2 

3 

<1 

<1 

<1 

<1 

Otiyzop&iA 

kymmoideA 

44 

2 

14 

50 

26 

30 

16 

3 

Perennial  Grasses 

53 

26 

37 

2 

6 

10 

4 

60 

44 

48 

29 

72 

68 

29 

46 

41 

59 

18 

21 

Annual  Grasses 

Perennial  Forbs 

14 

7 

15 

28 

40 

69 

10 

44 

27 

31 

32 

25 

11 

5 

4 

4 

17 

6 

27 

18 

Annual  Forbs 

<1 

<1 

<1 

<1 

1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Hal f  Shrubs 

• 

Total  Biomass 

79 

58 

53 

no 

105 

122 

58 

101 

129 

105 

117 

90 

108 

112 

61 

68 

94 

107 

94 

90 

51?- 


Table  A8.7.2-23  Cont'd  Fresh  weight  estimates  (grams)  for  irrigat ion/fert i 1 izer  study  plots  in  chained 

pinyon-juniper  rangeland.  July  1980 


Treatment  Number 

4b 

Fert i 1 izer  Level 
(Lbs/Acre)  N,P(NH4N 

03, P205)  200,100 

Sprinkler  set 

T  ime 

12  hrs . 

Quadrat  Number 

1  2  3  4  5  6  7  8  9  10 

1  23456789  10 

A; qn.opyn.on  AmLtliLL 

l&iomuA  tddtosaun 

0n.ijzop&Ls 

kymmoddeA 

Perennial  Grasses 

Annual  Grasses 

Perennial  Forbs 

Annual  Forbs 

Half  Shrubs 

Total  Biomass 

48  54  4  63  78  81  96  22  35  27 

1  1  2  3  <1 

26  19  10 

10  4  12  9  15  3  65  15  38 

16  15  51  28  24  6  5  23  11  13 

<1  <1  <11 

101  73  86  100  117  100  103  110  64  79 

Table  A8.7.2-24 


o 

Oven  dry  weights  (grams/m  )  for  herbaceous  biomass  in  fertilizer 
and  irrigation  treatments  for  irrigation  study  plots.  1980 
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E  O 

r—  -E 
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a> 

05  U. 

E  U_ 

CO  CO 

O  CD 

Cl. 

Q_ 

<C 
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1 — ■ 

0,0 

18 

1 

— 

— 

29.12 

- 

1.17 

- 

- 

30. 

29 

0,0 

18 

4 

70.06 

- 

- 

5.24 

2.25 

- 

- 

77. 

,55 

0,100 

18 

1 

- 

- 

13.13 

16.12 

6.32 

.75 

- 

36. 

.32 

0,100 

18 

7 

20.79 

0.61 

- 

1.15 

0.60 

- 

- 

23. 

,15 

100,100 

18 

3 

- 

- 

13.31 

16.34 

4.98 

2.63 

- 

37. 

,26 

100,100 

18 

7 

19.03 

- 

- 

0.31 

9.04 

- 

- 

28. 

,38 

200,100 

18 

1 

16.78 

- 

- 

25.16 

15.66 

0.23 

- 

57. 

.83 

200,100 

18 

6 

7.84 

- 

- 

21.08 

1.98 

.02 

- 

30. 

.92 

0,0 

12 

biomass 

in  this 

treatment  comes 

from 

area  (10 

cages) 

0,0 

12 

adjacent  open  areas  of 

range  cage  data 

in  Irr 

0,100 

12 

2 

- 

1.57 

8.02 

1.89 

0.39 

- 

- 

11. 

,87 

0,100 

12 

5 

38.53 

0.40 

- 

1.33 

12.72 

0.38 

- 

53, 

.86 

100,100 

12 

6 

15.91 

1.55 

9.54 

2.94 

35.31 

- 

- 

65. 

.25 

100,100 

12 

7 

14.41 

1.14 

- 

5.30 

5.32 

0.54 

- 

26, 

.71 

200,100 

12 

1 

25.08 

1.24 

10.04 

3.53 

6.35 

- 

- 

46, 

.24 

200,100 

12 

6 

39.47 

- 

3.47 

1.11 

2.01 

- 

- 

46, 

.06 

A-216 


Table  A8.7.2-25  Regression  equations  for  converting  fresh  weight 

estimates  to  oven  dry  weights  in  the  irrigation/ 
fertilization  study  plots  la  -  4a  and  2b  -  4b. 


Species/Species  Group 

Regression  Equation  Correlation  Coefficient 

Agropyron  sm-ithi-i 

y=  0.53x  -  1.72 

0.98 

Bronrus  tectoirum 

y=  0.40x  +0.54 

0.43 

Oryzopsis  hymenoides 

y=  0. 39x  +1.56 

0.97 

Perennial  Grasses 

y=  0.51x  -  0.45 

0.99 

Perennial  Forbs 

y=  0.47x  +  0.88 

0.96 

Annual  Forbs 

y=  0.58x  +  0.23 

0.96 

Table  A8. 7.2-26 


Mean  production  ±  the  standard  error  of  the  mean  (S.E.),  frequency, 
and  range  of  observed  values  for  quadrats  in  the  irrigating/ 
fertilization  study  plots  la  -  4a  and  2b  -  4b.  Based  on  data 
derived  from  regression  equations.  Production  values  in  grams/m2. 


Sample 

Frequency 

Range 

Mean  ±  S.E. 

Size 

(*) 

of  Values 

Site  la 


Agropyron  smith'd 

24.65  ±  7.36 

10 

80.0 

0-70.06 

Bromus  teetorum 

0.51  ±  0.24 

10 

40.0 

0-  2.17 

Oryzopsis  hymenoides 

7.73  ±  3.59 

10 

50.0 

0-29.12 

Perennial  Grasses 

9.66  ±  2.96 

10 

80.0 

0-26.26 

Perennial  Forbs 

4.06  ±  0.51 

10 

,  100.0 

2.25-7.44 

Annual  Forbs 

0.09  ±  0.04 

10 

30.0 

0-  0.29 

Total  Biomass 

46.70  ±  4.62 

10 

100.0 

31.70-77.55 

Site  2a 


Agropyron  smithd 

15.42  ±  4.25 

10 

80.0 

0-38.63 

Bromus  teetorum 

1.33  ±  0.66 

10 

70.0 

0-  7.03 

Oryzopsis  hymenoides 

8.42  ±  2.42 

10 

70.0 

0-24.08 

Perennial  Grasses 

8.14  ±  3.41 

10 

80.0 

0-32.43 

Perennial  Forbs 

2.58  ±  0.89 

10 

70.0 

0-  7.91 

Annual  Forbs 

0.38  ±  0.15 

10 

60.0 

0-  1.40 

Total  Biomass 

36.27  ±  3.93 

10 

100.0 

17.07-54.50 

Site  3a 


Agropyron  smithd 

20.06  ±  3.60 

10 

90.0 

0-37.57 

Bromus  teetorum 

0.41  ±  0.15 

10 

50.0 

0-  1.36 

Oryzopsis  hymenoides 

2.61  ±  1.46 

10 

30.0 

0-13.31 

Perennial  Grasses 

12.04  ±  2.29 

10 

100.0 

0.31-22.15 

Perennial  Forbs 

8.48  ±  1.90 

10 

100.0 

1.81-20.58 

Annual  Forbs 

0.64  ±  0.33 

10 

60.0 

0-  2.63 

Total  Biomass 

44.24  ±  4.83 

10 

100.0 

20.35-73.62 

«  -  <:  1  "i 


Table  A8.7.2-26 

(contd.)  Mean  production  ±  S.E., 
values  for  quadrats  in  study  plots 

frequency,  and 
la  -  4a  and  2b 

range  of 
-  4b. 

Mean 

±  S.E. 

Sample 

Size 

Frequency 

(*) 

Range 
of  Values 

Site  4a 

Agropyron  smithii 

16.32 

±  1.45 

10 

100.0 

7.84-23.76 

Bromus  teotorum 

0.12 

±  0.08 

10 

20.0 

0-  0.59 

Oryzopsis  hymenoides 

1.05 

±  0.79 

10 

20.0 

0-  7.77 

Perennial  Grasses 

21.58 

±  3.10 

10 

100.0 

8.79-36.54 

Perennial  Forbs 

7.77 

±  1.57 

10 

100.0 

1.98-15.66 

Annual  Forbs 

0.14 

±  0.05 

10 

60.0 

0-  0.29 

Total  Biomass 

46.98 

±3.09 

10 

100.0 

30.34-57.83 

Site  2b 

Agropyron  smithii 

24.58 

±  5.23 

10 

80.0 

0-47.66 

Bromus  teotorum 

0.98 

±  0.26 

10 

80.0 

0-  2.57 

Oryzopsis  hymenoides 

7.21 

±  2.60 

10 

70.0 

0-27.96 

Perennial  Grasses 

2.10 

±  0.62 

10 

80.0 

0-  5.71 

Perennial  Forbs 

4.64 

±  1.22 

10 

100.0 

0.39-12.72 

Annual  Forbs 

0.24 

±  0.08 

10 

60.0 

0-  0.82 

Total  Biomass 

39.75 

±  4.36 

10 

100.0 

11.87-58.33 

Site  3b 


Agropyron  smithii 

10.19  ±  3.16 

10 

70.0 

0-30.67 

Bromus  teotorum 

0.75  ±  0.20 

10 

70.0 

0-  1.76 

Oryzopsis  hymenoides 

7.64  ±  2.61 

10 

60.0 

0-20.97 

Perennial  Grasses 

12.12  ±  3.67 

10 

90.0 

0-30.37 

Perennial  Forbs 

14.43  ±  2.97 

10 

100.0 

4.16-35.31 

Annual  Forbs 

0.20  ±  0.06 

10 

60.0 

0-  0.54 

Total  Biomass 

45.33  ±  4.54 

10 

100.0 

26.65-65.25 

-  d  i 


Table  A8.7.2-26  (contd.)  Mean  production  ±  S.E.,  frequency,  and  range  of 

values  for  quadrats  in  study  plots  la  -  4a  and  2b  -  4b. 


Mean  ±  S.E. 

Sample 

Size 

Frequency 

(*) 

Range 
of  Values 

Site  4b 

Agropyron  smithii 

25.20  ±  4.85 

10 

100.0 

0.40-49.25 

Bromus  teotovum 

0.59  ±  0.22 

10 

50.0 

0-  1.76 

Oryzopsds  hymenoides 

2.25  ±  1.26 

10 

30.0 

0-10.04 

Perennial  Grasses 

8.26  ±  3.23 

10 

90.0 

0-32.94 

Perennial  Forbs 

9.51  ±  2.09 

10 

100.0 

2.01-24.80 

Annual  Forbs 

0.17  ±  0.08 

10 

40.0 

0-  0.82 

Total  Biomass 

45.98  ±  2.77 

10 

100.0 

32.20-59.07 

U 


Table  A8. 7.2-27 


Oven  dry  weights  (grams/m^)  for  range  cage  and  adjacent  open  areas 
in  the  irrigated  chained  rangeland  community  type.  1980 
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21.24 

- 

- 

27.28 

14.49 

- 

0.79 

63.80 

1 

15.62 

0.02 

— 

39.92 

1.96 

0.09 

- 

57.61 

2 

64.60 

9.02 

- 

4.24 

4.66 

5.45 

- 

87.97 

3 

23.92 

0.06 

3.97 

2.63 

- 

- 

~ 

30.58 

4 

25.90 

— 

— 

9.96 

5.06 

- 

40.92 

LU  5 

16.05 

0.06 

19.12 

- 

17.42 

- 

- 

52.65 

r 

o  6 

A. 43 

— 

36.37 

38.48 

- 

- 

79.73 

7 

mm 

0.11 

- 

53.9 

26.43 

- 

- 

SO.  49 

8 

0.49 

8.50 

5.68 

29.06 

29.68 

3.70 

- 

77.11 

9 

20.3 

4.74 

- 

29.41 

7.50 

1.17 

- 

63.12 

10 

16.02 

- 

- 

21.76 

23.72 

- 

- 

66 . 5 

-  d.  8  i 


Table  A8.7.2-28  Mean  production  (grams/m2)j-  the  standard  error  of  the  mean  (S.E.), 

frequency,  and  range  of  observed  values  for  clipped  plots  in  the 
irrigated  chained  rangeland  community  type.  1980  data. 


Sample 

Range 

Mean  +  S.E. 

Size 

Frequency  (%) 

of  Values 

OPEN  AREAS 


kyn.opyh.ovi 


miZlvLL 

18.29  +  6.00 

10 

80 

0-64.60 

Bh.omu.-i> 

tzoXomm 

3.78  +  1.39 

10 

80 

0-9.02 

0n.yzop&'U> 

hymznO'Ld.tZA 

2.88  +  1.92 

10 

30 

0-19.12 

Perennial 

Grasses 

23.18  +  5.59 

10 

90 

0-53.90 

Perenn i al 

Forbs 

16.00  +  4.40 

10 

90 

0-38.48 

Annual 

Forbs 

1.04  +  0.61 

10 

40 

0-5.45 

Total  Biomass 

63.67  +  5.86 

10 

100 

30.58-87 

RANGE  CAGES 


A  ghopyhon 
mitlvLi 

21.79  +  4.48 

10 

BhomuA 

1.86  +  1.52 

10 

90 

0-51.46 

50 

0-15.43 

0xyzop6Li> 

kymmo-idzA 

4.91  +  2.83 

10 

60 

Perennial 

Grasses 

20.38  +  5.38 

10 

90 

0-24.71 

0-50.08 


Perennial 

Forbs  •  8.35  +  3.03  10  100  0.12-28.00 


Annual 

Forbs  1.32  +  0.95  10  40  0-9.70 


Half 

Shrubs  0.22  +  0.15  10  20  0-1.39 


58.83  +  6.01  10 


100  29.25-92.57 


Total  Biomass 


Table  A8.9.1-1  Herb  quadrat  summaries  for  Top  Soil  Piles.  Based  on  data  from  25 

permanently  located  quadrats.  July  1980.  Values  in  percents.  + 
values  are  equal  to  the  standard  error  of  the  Mean. 


Species 

Mean 

Cover 

Relative 

Cover 

Range  of 

Cover  Values 

Frequency 

A gn.opyn.on  cnXAtaXum 

0.1 

0.42 

0-2 

12 

A gAopynon  tntznjvzdam 

5.4 

18.82 

0-30 

80 

Agn o p yno  n  pub  z&  znA  *" 

2.4 

8.56 

0-13 

64 

Agnopunon*  AtbznXcum 

0.4 

1.54 

0-3 

40 

Aano  p  yno  ti  ^AmitluU. 

1.6 

5.76 

0-7 

60 

Agnopynon  ApicaXum 
van. Ajienmz 

0.1 

0.42 

0-2 

20 

3 nomuA  te.cXoA.im 

<0.1 

<0.01 

0-<l 

4 

EtymuA  jane zu& 

<0.1 

0.14 

0-1 

4 

OnyzopAtA  kymznotdA 

<0.1 

0.14 

0-1 

12 

A A  tnag  adieus  puAAkit 

<0.1 

0.14 

0-1 

4 

Cke.no podium  aibum 

0.1 

0.42 

0-1 

24 

CtAAtum  cuivesu sz 

0.1 

0.28 

0-1 

4 

He.dyAaA.um  bon.za.ie. 

1.9 

6.60 

0-8 

48 

I'OC'rUJJL  iAa.Ylic.CL 

0.9 

3.23 

0-7 

52 

LclcXilzcl  AZA AXoZa. 

0.2 

0.56 

0-2 

8 

MzcU.ca.go  AaXiva. 

3.6 

12.50 

0-20 

48 

MzLLiotuA  o^teXnatzs 

0.4 

1.40 

0-4 

12 

SaiAoa  tbznUca 

11.1 

39.04 

3-60 

100  ' 

Amzlanckizn  oJCnt^oUja. 

<0.1 

<0.01 

0-<l 

4 

AnXzmLsta.  tnXdzntaXa. 

<0.1 

0.14 

0-1 

4 

Czn.ocan.piLA  montanaA 

<0.1 

<0.01 

0-<l 

4 

Punas  kia.  tnXdznXaXa. 

<0.1 

<0.01 

0-<l 

8 

Total  Herb  in  Herb 

Layer 

24.9 

11-65 

100 

Total  Woody  in  Herb 

Layer 

0.1 

0-1 

16 

Mosses 

0 

Crustose  Lichens 

0.8 

<1.3 

100 

Litter 

24.2 

2-65 

100 

Bare  Soil 

62.2 

30-92 

100 

Rock 

10.2 

2-40 

100 

Mean  Mo.  of  Herb  Species 

2 

per  nr  =  ; 

5.92  +  0.25 

Mean  Total  No.  of  Species 

2 

per  nr  = 

6.12  +  0.27 

+7  s'  ** 


Table  A8.9.2-1 


Fresh  weight  estimates  (grams)  for  Top  Soil  Piles.  July  1980. 


Quadrat  Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

AgAopijnon 

ca  ci  tatum 

2 

3 

2 

7 

8 

Aqfioptjfion  , . 

"  .<.niv.Ame.d-u.un 

15 

5 

13 

65 

31 

30 

82 

23 

48 

106 

125 

88 

118 

23 

46 

14 

136 

45 

4 

A<]/( upijAon  pubeAeus 

6 

47 

4 

38 

68 

10 

2 

9 

85 

54 

20 

4 

24 

51 

13 

21 

13 

Aq\lWl]AQH 

iLueJucum 

1 

4 

2 

7 

4 

4 

18 

4 

1 

2 

3 

Ag/wpyAon  i  m  at  h  oc 

4 

39 

36 

2 

13  -. 

18 

9 

11 

67 

6 

6 

46 

15 

6 

9 

22 

12 

AgAupijAon  A plctum 

10 

• 

4 

5 

2 

3 

BiomiU  Ine/um ca 

2 

B^iomuA  tectoAum 

<1 

<1 

Etymui  junce.uA 

2 

OAijzopilA  fujmenoldeA 

2 

4 

1 

' 

-  • 

A itnagaluA  puAA  koc 

7 

3 

C he.no podium  album 

1 

4 

<1 

4 

2 

7 

2 

5 

HedtjiaAum  bonAale. 

44 

44 

10 

22 

3 

42 

29 

16 

10 

11 

22 

24 

10 

Kochia  i/iauLca 

19 

2 

21 

38 

10 

2 

2 

9 

1 

6 

14 

7 

7 

6 

21 

88 

Lacluca  AQAJilola 

* 

31 

48 

MecUcago  Autiva 

90 

13 

5 

17 

55 

5 

85 

42 

3 

33 

64 

61 

M  eJtilotuA  o  {)  ^IclnaLu 

51 

32 

88 

65 

SaC-ioa  IbeAlca 

157 

45 

20 

i!5 

250 

20 

9 

41 

38 

63 

21 

234 

12 

17 

87 

44 

6 

7 

128 

165 

46 

17 

49 

44 

106 

Total  Biomass 

248 

141 

151 

229 

304 

127 

167 

99 

156 

91 

179 

429 

163 

217 

122 

198 

<■ 

C\J 

109 

205 

300 

203 

189 

176 

254 

266 

Table  A8.9.2-2 


Oven  dry  weight  (grams/m^)  for  Top  Soil  Piles.  1980. 


Quadrat  Numbers 


Species 

1 

3 

7 

14 

17 

y,  " 

Ag-to p uao  n  cats latum 

- 

- 

1.05 

- 

3.14 

Ag  -to  p  yt o  n  hvtexm  zcitum 

9.25 

8.60 

20.33 

- 

68.34 

Agtopyao n  pubzs  ctis 

4.42 

31.70 

3.65 

7.00 

29.64 

kg  to ptfj to  n  sib  biZciun 

0.36 

1.07 

5.21 

0.29 

kg top y ton  sm-htkui 

2.35 

18.91 

5.81 

35.10 

27.50 

kgtopyton  sptcaXum 

VCit.  AJlZAmZ 

- 

- 

- 

1.29 

- 

Btomas  tnetmhs 

- 

- 

- 

■  - 

- 

Btomas  teetotum 

- 

0.18 

- 

- 

- 

ElymuA  junceas 

0.57 

- 

- 

- 

- 

Gtyzopshs  hijmznoldesS 

- 

1.11 

- 

- 

- 

ksttagatas  pats  kit 

- 

1  — 

- 

- 

- 

CkznopodUum  album 

- 

- 

- 

1.65 

0.39 

Cuts  slum  atj  cts  e. 

- 

- 

- 

- 

- 

Hedy Saturn  bottalc 

13.65 

1.96 

16.57 

- 

1.86 

Koclvia  itanica 

3.76 

9.78 

0.21 

6.31 

- 

Lactuca  S  ettioia 

- 

- 

- 

- 

- 

Me.cU.cago  saliva 

- 

- 

- 

33.73 

3.02 

Mztulotas  o  ^ic  hiatus 

- 

- 

18.92 

- 

- 

Sals  o a  ibztica 

51.41 

8.45 

3.55 

5.40 

1.13 

TOTAL  BIOMASS 

86.27 

81.76 

75.30 

90.77 

135.07 

i 


Co  (\)  M 


Table  A8.9.2-3  Regression  Equations  used  for  converting  fresh  weight  estimates  to 

oven  dry  weights  in  Top  Soil  Piles.  1980  data. 


Species/ 

Species 


Group 

Regression  Equations 

Correlation  i 

A ga.opya.on  cJoZZoiam 

y  =  0.52x  -  0.52 

0.99 

A gx.opuA.on  iiitzamcdium 

y  =  0. 57x  +  1.68 

0.99 

Agaopykon  pu.bzAe.yv!> 

• 

y  =  0.66x  -  2.33 

0.97 

t  4 

Aga.o  pya.cn  &A-b2Aic.im 

y  =  0.82x  -  0.51 

0.99 

Aga.opya.on  AmZtlZi 

y  =  0. 54x  +  0.10 

0.99 

A gn.opun.ovi  4 pdccutum 

vat  dneamz 

Qa.yzop&Zi>  kymznoddzA 

*2 

Ae>taaaaia!>  puAAhZi 

*3 

Chznopodium  album 

y  =  0.63x  -  0.87 

0.99 

HzdyAcuaum  bO'ViaJLz 

y  =  0. 40x  -  2.00 

0.98 

KochtOL  AJlCLYlicOL 

y  =  0. 39x  -  0.43 

0.82 

LacZuca  bzosZota 

*4 

Ue.ciic.ago  4  ativa 

y  =  0. 42x  -  3.55 

0.99 

UeZiZotav &  o^dainaZZ 

*5 

SaZsoa  dbzaZca 

y  =  0.33x  +  0.41 

0.99 

Not  enough  data  points.  Used  equation  for  A gAopyion  imLthZi 

Not  enough  data  points.  Used  equation  for  Ag.aopya.oyi  ZvteAmzdium 

No  actual  dry  weight  data.  Used  equation  for  Ckcnopodiuin  album 
No  actual  dry  weight  data.  Used  equation  for  Kockca.  daandca. 

*  Not  enough  data  points.  Used  equation  for  Uedicago  scl&Lvcl 


Table  A8. 9. 2-4  Mean  Production  _+  the  standard  error  of  the  Mean  (S.E.),  Frequency, 

and  Range  of  observed  values  for  quadrats  at  the  Top  Soil  Piles, 
July  1980.  Based  on  data  derived  from  regression  equations. 
Production  values  in  grams/m  . 


Sample 

Range 

Species 

Mean  +  S.E. 

Size 

Frequency  (%) 

of  Values 

AgAopijAOYi  cnU&tatum 

0.35 

+ 

0.19 

25 

20 

0-3.54 

A QA.opun.on  UvtcAcmcdUum 

24.46 

+ 

5.10 

25 

76 

0-79.20 

<  ■ 

A QA.0  p UA_diV  pub  2A  CnA 

10.82 

+ 

3.09 

25 

68 

0-53.72 

AgJicpysion  AZbCsUcum 

1.42 

+ 

0.60 

25 

44 

0-14.25 

AgA.opuA.on  AmittUi 

7.00 

+ 

1.86 

25 

68 

0-36.28 

A gA.opyA.on  ApZcoJum 

0.54 

+ 

0.26 

25 

20 

0-5.50 

VCLA.  ZnCAiaC 

- 

&iotr.Loi  Znc/uruA 

0.02 

+ 

0.02 

25 

4 

0-0.57 

Bft.crru&  tzctoAJum 

0.01 

+ 

0.01 

25 

8 

0-0.18 

E tumuA  JUYIC2.UA 

0.02 

+ 

0.02 

25 

4 

0-0.57 

QA.yzopAAJ>  kymcnoZdcA 

0.17 

+ 

0.12 

25 

12 

0-2.77 

A AtAjCiQaZuub  ptUlA  Ivii 

0.18 

+ 

0.15 

25 

8 

0-3.54 

CkcnopocUum  album 

0.41 

+ 

0.18 

25 

32 

0-3.54 

HcduAatum  bonjuoJLc 

3.63 

+ 

1.05 

25 

52 

0-15.5 

Kochla.  JACLYLicOL 

3.67 

+ 

1.44 

25 

64 

0-33.39 

Lactuca.  AcnsUola 

1.20 

+ 

0.35 

25 

8 

0-18.29 

MccLicago  Acutioa. 

6.50 

+ 

2.19 

25 

48 

0-34.25 

McZUtotusi  cfifiZcUnaJUA 

3.40 

+ 

1.74 

25 

16 

0-33.41 

Sots  o  a  -Lb  caUco. 

22.98" 

+ 

4.54 

25 

100 

2.39-82.91 

Total  3iomass 

86.36 

-t- 

6.72 

25 

100 

36.70-191.55 

a-287 


Table  A8.ll.l-1 


Fresh  weight  estimates  (grams)  for  Oldland  Gulch  Brush  Beating. 8/5/80 


Quadrat  Number 

1 

2 

3 

4 

5 

6 

7 

8 

9  10 

11 

12 

13 

14 

15 

16 

17 

18 

19  20 

21  22 

23 

24 

25 

AgAopyaon  d&batoAum 

1 

1 

3 

4 

AgAopyAon  mdXkli 

7 

28 

40  122 

2 

46  65 

55 

21 

60 

12 

62 

33 

21 

13 

40  114 

33  80 

60 

35 

76 

A  gAopyAon 
lAachycaulum 

68 

23 

50 

5 

BAomuA  IneAmlA 

3 

7 

BAomuA  tectoAum 

2 

<1 

1 

<  1 

6 

1  <1 

1 

a 

<1 

<1 

1 

i  u 

1 

Elymiu  czneAMM 

2 

10 

0Ayzopi>lt> 

kymnnoldnA 

16 

35 

31 

42 

27 

3 

20 

2 

Sltanlon 

longlfiolium 

4 

5 

SpOAO  boluA 
cAyptandnuA 

2 

10 

3 

Stlpa.  comata 

64 

6 

3 

32 

17 

32 

36 

108 

AaPl  agaluA 

diveAAl&oliuA 
Chmopodlum  album 

10 

2 

1  <1 

<1 

4 

1 

VeAcuAaZnla  plnnata 
Lappula  Andomkl 

11 

12 

4 

<1 

Le.plcUum  montanum 
Taagopogon  dubhu 

2 

4 

CoAatoldeJi  lanata 

15 

Total  Biomass 

93 

48 

63 

41 

43 

72 

127 

30 

54  65 

56 

71 

64 

86 

88 

39 

53 

38 

76  114 

70  103 

62 

143 

81 

i 

r\j! 

a  / 


I 


Table  A8.ll.l-2  Fresh  weight  estimates  (grams)  for  Gardenhire  Gulch  Brush  Beating.  8/5/80 


Quadrat  Number  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25 


AghopyAon 

tntQAmcdtum 

18 

22 

14 

AgAopyAon  Amtthtl 

154 

129 

4 

12 

112 

42 

11 

23 

64 

4 

Agh.opyh.on 

tAachycaalum 

88 

17 

Boutcloua  gAacttiA 

BAomuA  InQJuniA 

27 

5 

15 

3 

3 

8 

4 

16 

BhomuA  tcctoAum 

<1 

14 

16 

<1 

3 

1 

18  4 

7 

12 

<1 

1 

16 

24 

15 

3 

<1 

7 

8 

OAyzopAiA 

hymcnotdcA 

2 

5 

7 

64 

10 

2 

11 

3 

38 

18 

Satanlon 

ZongtfioLium 

16 

1 

14 

7 

SpoAoboluA 

cAyptandh.uA 

28 

- 

Stlpa  comata 

94 

47 

109 

48 

68 

35 

11 

Chcnopodtum  album 

Kocfua  ihantca 

3 

5 

WcLULotuA 
o  fitclnatiA 

11 

1 

7 

1 

SalAoa  ZbeAtca 

1 

AhXmtAta  fahZgtda 

CchatotdnA  lanata 

1 

<1 

32 

Total  Biomass 

154 

18 

27  129 

98 

61 

48 

109 

63 

44 

69 

59  116 

17 

78 

66 

46 

128 

32 

24 

25 

22 

84 

81 

46 

I 


i 


Table  A8.ll.l-3 


Fresh  weight  estimates  (grams)  for  Control  plots  of  Brush  beating  Area. 8/4/80 


Quadrat  Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

A  gsiopyAon 
dntiAmicUum 

2 

2 

4 

Agtiopysion  6mLthLi 

4 

29 

10 

10 

34 

5 

39 

6 

9 

26 

13 

15 

12 

2 

45 

BoutiZoua  gsuicuZi& 

5 

8 

12 

BAOWU6  tiotoKum 

4 

11 

1 

2 

2 

3 

3 

7 

3 

1 

2 

Cl 

<1 

<1 

OsiyzopAsU 

hyme.noi.deA 

1 

6 

22 

32 

31 

16 

3 

2 

3 

4 

3 

Sltanlon 

longi^otium 

1 

2 

4 

Stlpa  oomata 

31 

68 

17 

19 

45 

18- 

7 

11 

2 

15 

34 

AAabiA  hotbe.olLii 

3 

C  (vino  podium  at  bum 

2 

4 

1 

VeAc.uAai.nia 

pinnata 

<1 

Cl 

Lappula  A edoiuAki 

3 

1 

1 

<1 

Total  Biomass 

1 

4 

34 

77 

21 

25 

32 

34 

31 

18 

24 

17 

20 

10 

40 

26 

60 

51 

33 

33 

27 

15 

14 

17 

79 

i 


Oven  dry  weight  (grams/m^)  for  Oldland  Gulch  Brush  Beating  Area.  1980. 


Table  A8. 11.1-4 


Quadrat  Numbers 


Species 

1 

4 

6 

9 

14 

17 

22 

KgAopyaon  dzHcutoAum 

- 

- 

0.44 

- 

- 

- 

- 

Agn.opyn.on  AmitfiLi 

- 

- 

14.16 

21.51 

6.28 

13.20 

46.07 

Kgn.opyn.ovi  tnackycalum 

29.60 

- 

- 

- 

- 

- 

- 

BnomuA  Zvuznme. 

- 

- 

0.45 

- 

- 

- 

- 

Snormu  t2.cton.um 

1.86 

- 

0.38 

1.64 

- 

- 

0.08 

EZymun  cj.yi2AZ.LU> 

- 

3.43 

- 

- 

- 

- 

- 

On.yzop&AH  kym2.noA.d2H 

- 

13.06 

10.35 

- 

- 

- 

- 

Sttanton  ZongtfioZZum 

- 

- 

- 

- 

- 

- 

2.29 

Spono boZun  cnyptandnun 

0.60 

- 

- 

- 

6.03 

- 

- 

Stipa.  comata 

- 

- 

- 

- 

39.48 

20.87 

— 

AstnagaZun  cUv2AhZ^oZail 

$  3.65 

- 

- 

- 

- 

- 

- 

ChcnopocUum  album 

- 

- 

- 

0.66 

- 

- 

- 

VcHcuntana  ptnnata 

- 

- 

- 

- 

- 

- 

- 

LappuZa  n.  2.docmfu. 

3.17 

- 

- 

4.58 

- 

- 

- 

L2.pA.cUum  montanum 

- 

- 

0.53 

- 

- 

- 

Tnagopogon  dubtun 

- 

- 

- 

- 

- 

- 

1.15 

C2A2Xotd2H  lanata 

- 

- 

- 

- 

- 

- 

8.02 

TOTAL  BIOMASS 

38.88 

16.49 

25.78 

28.92 

51.79 

1  34.07 

57.61 

Table  A8.ll.l-5  Oven  dry  weight  (grams/m2)  for  Gardenhire  Gulch  Brush  Beating  Area.  1980. 


Quadrat  Numbers 


Species 

1 

2 

5 

7 

10 

12 

18 

24 

AgA.opyA.on  ZnteAmedlum 

- 

7.09 

- 

- 

- 

- 

- 

- 

AgA.opyA.on  AmZXhZZ 

76.33 

- 

2.07 

- 

- 

- 

13.77 

- 

AgA.opyA.on  tAaohyc.a.uZum 

- 

- 

- 

- 

- 

- 

64.06 

- 

BouteZoua  gAaailZj 

- 

- 

- 

10.76 

- 

7.72 

- 

- 

Baoivuj  Zneame. 

- 

- 

- 

- 

1.54 

- 

- 

1.00 

BAomuA  te.cXoA.um 

- 

- 

0.08 

15.06 

- 

18.60 

0.96 

4.97 

OoZzop^Zj  hymznoZdeJ 

- 

- 

- 

1.97 

- 

1.51 

- 

19.73 

SatanZon  ZongZfioZZum 

- 

- 

- 

- 

- 

6.74 

- 

- 

SpoaoboZuJ  cJiypta.ndA.uJi 

- 

- 

- 

- 

10.77 

- 

- 

- 

StZpa  eomata 

— 

- 

54.86 

- 

- 

- 

7.42 

- 

Cheno podium  album 

— 

- 

- 

- 

- 

- 

1.88 

- 

KochZa  ZJia.nZc.ci 

- 

- 

- 

- 

- 

- 

- 

- 

WeZZJlotuJ  o^ZcZnaZej 

- 

- 

- 

- 

2.62 

0.12 

- 

- 

SaZj>oa  ZbeJvZca. 

- 

■  - 

- 

- 

- 

0.14 

- 

- 

AJvtemZjZa  friZgZda. 

- 

- 

- 

- 

- 

- 

- 

11.45 

C.  pa  ptnZd pj  Ta.na.ta 

— , 

0.64 

_ 

TOTAL  BIOMASS 

76.33 

7.09 

57.01 

27.79 

14.93 

35.47 

88.09 

37.15 

Table  A8.ir.l-6 


Oven  dry  weight  (grams/m^)  for  Control  plots  of  Brush  Beating  Area.1980. 


Quadrat  Numbers 


Species 

1 

2 

3 

7 

8 

11 

14 

17 

* 

24 

A gtiopy/ion  Ziite/mzcLuin 

- 

- 

- 

- 

- 

- 

1.27 

- 

- 

A gA.opyA.on  Amitkli 

- 

2.16 

- 

- 

5.44 

5.62 

/ 

- 

26.96 

1.08 

Boatdloua  ga acZLU 

- 

- 

- 

- 

- 

3.77 

- 

- 

- 

BsiomuA  tdotonjum 

- 

- 

- 

- 

1.85 

2.47 

2.06 

1.08 

- 

OstyzopAZ&  kymenoZdzA 

- 

- 

0.59 

20.36 

- 

1.64 

- 

- 

- 

Siipa  c.omata 

- 

- 

17.57 

- 

- 

- 

- 

21.51 

9.73 

Saanion  longi^otum 

0.67 

- 

0.88 

- 

- 

- 

- 

- 

- 

Aaabii>  hoZbodttli 

- 

- 

- 

- 

1.06 

- 

- 

- 

- 

CkdnopocLum  album 

- 

- 

- 

- 

- 

- 

0  .*75 

- 

- 

VoAouAsiana  pinnaia 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Lappula  siddottoki 

1.72 

TOTAL  BIOMASS 

0.67 

2.16 

19.04 

20.36 

8.35 

13.50 

5.80 

49.55 

10.81 

a 


Table  A8. 11 .1-7  Regression  Equations  used  for  converting  fresh  weight  estimates  to 

oven  dry  weights  in  Brush  Beating  Areas  and  Brush  Beating  Control 
Areas.  1980. 


Species/ 

Species 

Group 

Regression  Equations 

Correlation  Coefficient 

KgA.opyA.on  AmZtkti. 

y  =  0. 51x  -  0.02 

0.980 

BouteJLoua  gnjaetLih 

y  =  0.36x  4-1.49 

0.975 

8 A.omii6  ZneJuntA 

y  =  0.545x  -  1.18 

0.999 

BAorriLU*  tec.  to  Aim 

y  =  0. 99x  -  0.36 

0.993 

0A.yzop&Zt>  hymencZdet 

y  =  0.47x  -  0.29 

0.929 

Stta.yu.on  Zongt^oZtum 

y  =  0.40x  4-0.32 

0.996 

SpoA.obolm>  eAuptandAiiA 

y  =  0.37x  +  0.87 

0.967 

Sttpa  eomata 

y  =  0.55x  +3.70 

0.978 

ChejxopocUim  album 

y  =  0.32x  +0.24 

0.984 

LappuZa  A. edocasfzZ 

y  =  0,04x  +2.92 

0.722 

MeLLtotut  o^ZetnaZZi 

y  =  0.25x  -  0.13 

-  0.999 

KgA.opyA.on  ZntenmecLum 

+1 

Kocfua  tAjx.YU.ea 

*2 

KgA.opyA.on  desatoAim 

KgA.opyA.on  tiaefiyeauZum 

*1 

EZymuA  ctneAiu> 

*3 

KstAagaZuA  cU.ve'LSt&oZZuA 

*2 

*1  Not  enough  data  points  to  develop  regression  equation.  Used  equation  for  AgA.opyA.on 
Amitfut. 

* 2  No  actual  dry  weight  data  for  Koekta  iAjxntea  and  not  enough  data  points  to  develop 
regression  equation  for  AitAagatuA  dtveJut^oZMu> .  Used  equation  for  Cfie.no potUim  aZbum. 
*3  Not  enough  data  points  to  develop  regression  equation.  Used  equation  for  Satanton 
tongt^oLwm, 


Table  A8.ll.l-8 


Mean  Production  +  the  standard  error  of  the  mean  (S.  E.),  Frequency, 
and  Range  of  observed  values  for  quadrats  in  01 dl and  Gulch  Brush 
beating  area,  1980  .  Based  on  data  derived  from  Regression  equations 
Production  values  in  grams/m^. 


Sample 

Range 

Species 

Mean  +  S.E. 

Size 

Frequency  (%) 

of  Values 

Agn.opyA.on  donate  sum 
Agsiopysion  Amhtkci 


0.18  +  0.10 
20.90  +  3.43 


25 

25 


16 


0-2.02 


AgA.opyA.on  tSiaah.yc.ahm 
BsiomuA  Znesmhs 
BsiomibS  taatonim 
EZymtis  cinesihi* 

Osiyzopths  hymanotdcA 
Shtanion  longZfiohum 
Sposiobohu  csiyptandsuis 
Stlpa  Comata 
A6tsiagahi6  dsivcsuZ&ohiuA 
ChanopocLum  album 
V<n>cusuainla  ptnnata 
Lappula  siadotmlzZ 
LaptcUum  montamun 
Tsiagopogon  dubha* 
CoAatoZdcA  Zanata 
Total  Biomass 


2.98  +  1.72 

25 

0.12  +  0.11 

25 

0.46  +  0.23 

25 

0.18  +  0.14 

25 

3.22  +  1.21 

25 

0.17  +  0.12 

25 

0.33  +  0.25 

25 

7.74  +  3.08 

25 

0.18  +  0.15 

25 

0.07  +  0.03 

25 

0.003  +  0.003 

25 

0.39  +  0.22 

25 

0.02  +  0.02 

25 

0.05  +  0.05 

25 

0.32  +  0.32 

25 

37.20  +  3.07 

25 

88 

0-58.12 

16 

0.36.66 

8 

0-2.64 

60 

0-5.58 

8 

0-3.43 

32 

0-19.45 

8 

0-2.32 

12 

0-4.57 

32 

0-63.10 

8 

0-3.65 

16 

0-0.56 

4 

0-0.08 

12 

0-3.40 

4 

0-0.53 

4 

0-1.15 

4 

0-8.02 

100 

14.13-80.93 

Table  A8.ll.l-9 


Mean  Production  jf  the  standard  error  of  the  mean  (S.  E.),  Frequency, 
and  Range  of  observed  values  for  quadrats  in  Gardenshire  Gulch  Brush 
beating  area,  1980.  Based  on  data  derived  from  Regression  equations. 
Production  values  in  grams/m2. 


Species 

Mean  +  S.E. 

Sample 

Size 

Frequency  (%) 

Range 
of  Values 

AgA.opijA.oyi  inizAmcdium 

1.10  +  0.62 

25 

12 

0-11.20 

AgA.opyA.on  bmittli 

11.31  +  4.53 

25 

40 

0-78.52 

Agn.opyA.on  tnnckycnium 

2.14  +  1.81 

25 

8 

0-44.86 

BouutzZoua  gnnciZib 

1.01  +  0.58 

25 

12 

0-11.21 

Bnomnb  inzAmib 
\ 

0.27  +  0.14 

25 

20 

0-3.18 

Bnomtib  tcctonum 

5.70  +  1.42 

25 

76 

0-23.40 

Onyzopbib  kiymz.no idcb 

2.89  +  6.81 

25 

40 

0.29.79 

Sitnnion  tongi^olium 

0.66  +  0.36 

25 

16 

0.6.72 

SponoboluA  cynptnndAub 

0.43  +  0.43 

25 

4 

0-10.77 

Stipn  comcutn 

9.80  +  3.75 

25 

36 

0-63.65 

Ckzmo  podium  nibum 

0.08  +  0.08 

■  25 

4 

0-1.88 

Konkin  iAjj.YiLc.0. 

0.05  +  0.05 

25 

4 

0-1.20 

MzZitoixub  o^icinnizA 

0.18  +  0.12 

25 

16 

0-2.62 

Snibon  ibzAA.cn 

0.01  +  0.01 

25 

4 

0-0.14 

Antzmibin  £ nigidn 

0.46  +  0.46 

25 

4 

0-11.45 

Anntoidcb  bnnntn 

0.03  +  0.03 

25 

8 

0-0.64 

Total  Biomass 

36.07  +  4.04 

25 

100 

8.65-78.52 

.Table  A8. 11'.  1-10  Mean  Production  _+  the  standard  error  of  the  mean  (S.  E.)»  Frequency, 

and  range  of  observed  values  for  quadrats  in  Brush  beating  Control 
Area,  1980.  Based  on  data  derived  from  Regression  equations. 
Production  values  in  grams/m^. 


Species 

Mean  +  S.E. 

Sample 

Size 

Frequency  (%) 

Range 
of  Values 

A qn.opijn.on  ZyitZArncdtim 

0.16  +  0.095 

25 

12 

0-2.02 

Agn.opyn.on  ArrutkCL 

5.27  +  1.39 

25 

60 

0-22.93 

\ 

Bo  cut  Toluol  gnjictLLs 

0.54  +  0.31 

25 

12 

0-5.81 

Bn.omcc6  tz.cton.im 

1.40  +  0.50  - 

25 

56 

0-10.53 

On.LfzopAti>  kymcnoZdcA 

2.18  +  0.88 

25 

44 

0-14.75 

SZtanlon  ZongtfioZMm 

0.15  +  0.09 

25 

12 

0-1.92 

StsLpa.  comatcL 

7.50  +  2.20 

25 

44 

0-41.10 

AnabZi,  koZbotZZt 

0.04  +  0.04 

25 

4 

0-1.06 

Ckcno  podum  aZbu/n 

0.12  +  0.07 

25 

12 

0-1.52 

VzAcunjzinZa.  pZnncLta 

0.01  +  0.004 

25 

8 

0-0.08 

LappaZa  ncdouttkt 

0.48  +  1.11 

■  25 

16 

0-3.04 

Total  Biomass 

17.74  +  2.36 

25 

100 

0.72-47.99 

8)" 


FIGURE  A8.ll.3-1 

Map  of  C-b  Tract  Irrigation  System  Layout  Showing  Treatment  Locations 
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Table  A8. 11,3-2  Location  and  volumetric  water  content  at  the 

beginning  and  end  of  the  season  for  required 
water  monitoring  treatments. 


Treatment 

Depth 

Involved 

(feet) 

Location 

Water  Content 

Bearing 

Clockwise 

From  North  Distance 

(degrees)  (meters) 

June  5 

t  October  17tt 

4al 

0-1 

245 

22.9 

16 

16 

1-2 

22 

— 

2-3 

21 

25 

3-4 

25 

—— 

4a2 

0-1 

236.5 

26.0 

21 

28 

1-2 

19 

30 

4a3 

0-1 

236.5 

30.0 

11 

27 

1-2 

22 

25 

2-3 

23 

— 

3-4 

24 

■ 

4a4 

0-1 

240.0 

33.1 

16 

26 

1-2 

24 

20 

4b  1 

0-1 

190 

42.0 

15 

21 

1-2 

26 

21 

4b  2 

0-1 

201 

39.4 

17 

18 

1-2 

23 

16 

4b  3 

0-1 

202 

38.0 

18 

19 

1-2 

28 

17 

4b  4 

0-1 

204 

38.0 

16 

18 

1-2 

21 

16 

Sal 

0-1 

41 

10.6 

15 

34 

1-2 

19 

33 

5a2 

0-1 

29 

15.8 

15 

34 

1-2 

20 

39 

5a3 

0-1 

12.5 

24.1 

10 

31 

1-2 

21 

33 

5a4 

0-1 

341 

25.3 

12 

22 

1-2 

25 

30 

Table  A8. 11.3-2 


Continued 


Location  Water  Content 


Bearing 


Depth 

Clockwise 

Involved 

From  North 

Distance 

Treatment 

(feet) 

(degrees) 

(meters) 

June  5i 

October  17tt 

5b  1 

0-1 

50 

30 

14 

30 

1-2 

32 

34 

2-2.5 

23 

— — 

5b2 

0-1 

47.5 

28.6 

22 

35 

1-2 

25 

36 

5b  3 

0-1 

50.0 

25.9 

13 

33 

1-2 

23 

37 

2-2.5 

25 

— 

5b4 

0-1 

54 

20.6 

15 

30 

1-2 

25 

34 

2-2.5 

27 

— — 

5b5 

0-1 

35.5 

24.1 

19 

28 

1-2 

27 

32 

2-2.5 

24 

— * 

5b  6 

0-1 

35 

24.1 

17 

29 

1-2 

26 

33 

5b  7 

0-1 

34.5 

24.1 

17 

28 

1-1.5 

25 

32 

5b  8 

0-1 

32.0 

21.3 

12 

31 

1 

1-2 

23 

33 

5b  9 

0-1 

24.5 

22.2 

20 

28 

1-2 

21 

29 

5b  10 

0-1 

19 

24.3 

19 

27 

1.5 

23 

30 

5cl 

0-1 

132 

30.5 

8 

17 

1-2 

15 

16 

5c2 

0-1 

124.5 

27.1 

11 

20 

1-2 

— 

17 

5c3 

0-1 

116.5 

24.8 

16 

22 

1-2 

18 

22 

A  -£4  U 


Table  A8.ll.3-2 


Continued 


Location  Water  Content 


Bearing 


Depth 

Clockwise 

Involved 

From  North 

Distance 

Treatment 

(feet) 

(degrees) 

(meters) 

June  5t 

October 

5c4 

0-1 

111.0 

22.8 

11  . 

20 

1-2' 

14 

19 

7cl 

0-1 

151 

30.0 

10 

23 

1-1.5 

24 

25 

7c2 

0-1 

172 

28.0 

14 

— 

1-1.5 

16 

22 

7  c  3 

0-1 

174 

29.7 

7 

22 

1-2 

21 

19 

7c4 

0-1 

202 

31.0 

9 

27 

1-2 

19 

32 

L6 1* 

0-1 

17 

14 

1-2 

17 

12 

2-3 

21 

— 

L62 

0-1 

14 

22 

1-1.5 

14 

22 

L63  ■ 

0-1 

16 

16 

1-1.5 

15 

17 

L64 

0-1 

16 

15 

1-1.5 

22 

14 

L211* 

0-1 

14 

14 

1-2 

14 

14 

L212 

0-1 

— 

18 

1-1.5 

— 

17 

L213  ‘ 

0-1 

16 

24 

1-1.5 

20 

25 

L214 

0-1 

17 

25 

1-2 

14 

27 

L215 

0-1 

12 

22 

1-2 

23 

24 

2-2.5 

19 

— 

X 


Table  A8. 11.3-2 


Continued 


Depth 

Involved 

Treatment  (feet) 

Location 

Water  Content 

Bearing 
Clockwise 
From  North 
(degrees) 

Distance 

(meters) 

June 

it  October  17+t 

Cl** 

0-1 

300 

36 

18 

11 

1-2 

20 

10 

C2 

0-1 

303 

38 

12 

12 

1-2 

15 

11 

C3 

0-1 

302 

39 

14 

14 

1-1.5 

12 

12 

C4 

0-1 

302 

40 

14 

13 

1-1.5 

25 

13 

tGravimetric  method  using  bulk  density  -  1.1  g  cm 
ttCampbell  Pacific  Hydroprobe  calibration  Eq:  percent  volumetric 
water  content  =  2.7137  +  18.400  (count  *  standard  count)  . 

*L6  and  L21  refer  to  lateral  seepage  areas  west  of  sprinkler 
laterals  6  and  21. 

**Unirrigated  controls  treatment. 


Table  A8.ll.3-3  Mine  discharge  water  quality  including  boron, 

total  dissolved  solids  and  fluoride  during  the 
irrigation  period  in  1980. 


Date 

Boron 

(mg/1) 

Total 

Dissolved 

Solids 

(mg/1) 

Fluoride 

(mg/1) 

7-7 

0.6 

1200 

19 

7-16 

0.5 

1200 

17 

7-24 

0.5 

1300 

19 

8-11 

0.7 

1400 

18 

8-18 

0.6 

1500 

17 

9-3 

0.7 

1700 

17 

9-11 

0.8 

1500 

19 

9-18 

“0.7 

1600 

16 

9-26 

0.7 

1600 

18 

10-3 

0.4 

1700 

16 

10-9 

0.7 

1500 

15 

10-20 

0.8 

1700 

17 

10-23 

0.9 

1400 

20 

10-30 

0.9 

*  1700 

16 

Table  A8.ll.3-4 


Values  of  pH,  electrical  conductivity  of  saturation 
extract  (ECe) ,  exchangeable  sodium  percentage 
(ESP) ,  and  boron  (ppm  in  saturated  extract)  from 
soils  samples  taken  June  5  and  December  16,  1980 


Treat¬ 

ment 

Depth 

Interval 

Feet 

pH 

los[H] 

ECe 

mmhos/cm 

ESP 

% 

Boron 

P?m 

June 

Dec 

June 

Dec 

June 

Dec 

June 

Dec 

5al 

0-1 

8.0 

8.3 

0.6 

0.9 

<1 

6 

0.38 

0.41 

1-2 

7.9 

— 

0.8 

<1 

— 

0.50 

— — 

5a2 

0-1 

7.8 

8.4 

0.9 

1.1 

<1 

7 

0.74 

0.47 

1-2 

7.7 

— 

1.0 

—— 

<1 

-- 

0.74 

—— 

5a3 

0-1 

7.6 

8.5 

1.2 

1.1 

<1 

11 

1.04 

0.46 

1-2 

8.0 

— 

0.8 

- — 

<1 

— 

0.63 

— 

5a4 

0-1 

7.5 

8.2 

1.0 

1.4 

<1 

8 

1.00 

2.16 

1-2 

8.0 

— 

0.5 

— - 

<1 

— — 

0.50 

5b  1 

0-1 

7.9 

3.2 

0.6 

0.8 

<1 

8 

0.52 

0.19 

1-2 

7.7 

— 

0.8 

~ 

<1 

— 

0.57 

— 

2-2.5 

8.2 

— 

0.5 

— 

<1 

— 

0.34 

5b2 

0-1 

7.5 

8.5 

1.4 

1.0 

<1 

8 

2.01 

0.86 

5b  3 

0-1 

7.9 

8.3 

0.9 

0.7 

<1 

5 

1.20 

0.17 

1-2 

7.9 

— 

0.7 

— 

<1 

— 

0.62 

— - 

2-2.5 

7.7 

— — 

1.0 

— 

<1 

— 

1.36 

— 

5b4 

0-1 

7.8 

8.2 

0.5 

0.7 

<1 

3 

0.51 

0.16 

1-2 

7.9 

— 

0.6 

— 

<1 

— 

0.67 

— 

2-2.5 

8.3 

— 

0.6 

— 

<1 

— 

0.55 

5cl 

0-0.5 

- 

8.3 

1.0 

— 

10 

— 

1.63 

0-1 

7.5 

— 

0.4 

- — 

<1 

0.28 

— 

1-2 

7.8 

— 

0.4 

— 

<1 

— 

0.23 

— ■ 

5c2 

0-1 

6.9 

8.1 

0.4 

0.5 

<1 

2 

0.44 

0.10 

1-2 

7.6 

__ 

0.3 

— 

<1 

— 

0.27 

— 

5c3 

0-1 

7.3 

8.0 

0.5 

0.4 

<1 

3 

0.39 

0.08 

1-2 

7.8 

— 

0.4 

— 

<1 

— 

0.29 

— 

5c4 

0-0.5 

— 

8.3 

— 

2.2 

— 

8 

— 

1.37 

0-1 

7.5 

— 

0.4 

— 

<1 

— 

0.20 

— 

1-2 

7.9 

— — 

0.4 

— 

<1 

— — 

0.24 

7cl 

0-0.5 

8.7 

— ... 

0.5 

— 

7 

— 

0.33 

0-1 

7.9 

— 

0.4 

- — 

<1 

• — 

0.54 

— 

1-1.5 

7.5 

— 

0.5 

— 

<1 

- — 

0.62 

— — 

7c2 

0-1 

7.7 

— — 

0.5 

— 

<1 

— 

0.57 

— 

0-1.3 

— 

8.8 

— 

0.8 

— . 

9 

— . 

0.36 

1-1.5 

7.7 

— 

0.8 

— — 

<1 

— 

0.78 

— . 

7c3 

0-1 

7.7 

— 

0.8 

— 

<1 

— 

0.74 

— 

0-1.2 

— — 

7.8 

— 

1.0 

— 

13 

— 

1.49 

1-2 

8.5 

- - 

1.7 

— 

15 

— 

4.43 

— 

7c4 

0-1 

8.3 

8.4 

0.7 

0 . 5 

4 

2 

0.80 

0.10 

1-2 

8.6 

— 

1.5 

— 

12 

— 

1.44 

— 

A  “  C.  *+ 


Table  A8.ll.3-5 


Foliar  concentration  of  boron,  sodium,  and  fluoride 


in  Indian  rice 
1980. 

grass 

on  June  5  and 

December 

16, 

Boron 

Sodium 

Fluoride 

ppm 

ppm 

DDm 

Treatment 

June 

Dec 

June 

Dec 

June 

Dec 

5b 

1 

118.05 

90.75 

28.3 

308.0 

6.52 

13.75 

2 

82.3 

0.0 

35.2 

1627.0 

4.07 

9.65 

3 

186.2 

30.5 

7.4 

537.6 

2.56 

7.88 

4 

62.9 

4.3 

8.5 

265.6 

1.81 

11.20 

5 

10.98 

22.8 

42.9 

546.9 

0.89 

20.41 

6b 

1 

15.55 

124.97 

18.6 

582.5 

0.0 

35.60 

2 

33.2 

38.06 

3.4 

727.3 

1.03 

35.68 

3 

51.44 

23.69 

19.5 

481.0 

1.09 

49.17 

4 

— — 

100.2 

— 

648.0 

— 

52.29 

5 

— 

143.5 

—  — 

539.0 

' 

24.64 

7c 

1 

22.79 

39.13 

23.7 

623.7 

0.0 

41.29 

2 

109.6 

41.39 

6.2 

305.2 

1.01 

48.18 

3 

112.06 

43.75 

11.0 

481.7 

0.0 

36.03 

4 

—— 

— 

— 

1121.5 

— 

58.85 

5 

— 

—  — 

—  — 

775.4 

44.31 

8b 

1 

MB 

— 

__ 

— - 

— 

— 

2 

— 

— 

— 

— 

— 

— 

3 

— 

— 

— 

— 

— 

— 

4 

— 

— — 

— 

— 

— 

— 

5 

“ 

Table  A8. 11.3-6 


Foliar  concentration  of  boron,  sodium  and  fluoride 
in  western  wheat  grass  on  June  5  and  December  16, 


1980. 


Boron 

Sodium 

Fluoride 

ppm 

ppm 

ppm 

Treatment 

June 

Dec 

June 

Dec 

June 

Dec 

5b  1 

34.6 

17.79 

15.8 

317.0 

4.23 

14.32 

2 

4.33 

83.44 

55.5 

1069.2 

2.36 

19.11 

3 

28.2 

48.32 

25.0 

2151.4 

1.94 

56.12 

4 

60.8 

12.0 

28.8 

434.2 

0.885 

24.31 

5 

172.5 

0 

46.0 

808.9 

0.802 

23.93 

6b  1 

21.09 

91.73 

21.1 

328.9 

13.02 

27.51 

2 

15.89 

99.08 

214.2 

769.9 

11.0 

34.88 

3 

31.5 

16.18 

49.5 

345.9 

8.44 

53.52 

4 

— 

10.4 

— 

721.0 

— 

52.62 

5 

— ■ 

11.0 

— 

421.6 

— 

38.64 

7c  1 

55.97 

4-2.06 

53.9 

716.7 

1.03 

50.93 

2 

36.6 

27.84 

32.5 

707.7 

1.06 

55.51 

3 

33.25 

28.71 

49.0 

643.0 

0 

37.51 

4 

— 

0 

946.8 

-- 

48.68 

5 

— 

48.4 

— . 

552.5 

— 

32.29 

8b  1 

39.9 

89.04 

46.8 

681.5 

— 

30.23 

2 

93.8 

69.36 

66.3 

311.3 

0.79 

44.68 

3 

80.35 

34.90 

<0.01 

533.8 

0 

31.98 

4 

— 

13.9 

— 

253.3 

20.79 

5 

— 

0 

— 

440.5 

— 

33.19 

«  -  cL  A  o 


Table  A8. 11.3-7 


Foliar  concentration  of  boron,  sodium,  and 
fluoride  in  big  sage  brush  on  June  5  and 
December  16,  1980 


Boron 

Sodium 

Fluoride 

ppm 

pom 

ppm 

Treatment 

June  Dec 

June  Dec 

June  Dec 

5b  1 
2 

3 

4 

5 


6b  1 
2 

3 

4 

5 


7c  1 
2 

3 

4 

5 


8b  1 
2 

3 

4 

5 


103.9  149.05 

136.4  116.95 

96.53  60.5 

205.1  180.1 

61.86  58.2 


21.8  143.09 

58.20  173.43 

71.40  84.74 

58.8 
74.1 


69.68  131.81 

108.6  183.96 

59.00  82.95 

213.7 
79.4 


84.76  96.52 

443.9  140.31 

147.62  125.56 

105.0 
40.8 


46.0 

1133.6 

36.2 

603.1 

49.2 

393.0 

48.2 

306.6 

23.3 

881.3 

62.2 

724.6 

55.3 

510.9 

67.3 

523.7 

— — 

277.6 

— — 

829.3 

26.4 

1679.0 

681.5 

254.1 

4893.0 

1814.6 

— 

1468.3 

— — 

280.0 

74.5 

826.5 

44.9 

504.1 

61.7 

682.6 

— 

1568.0 

_ — 

435.7 

1.21. 

7.91 

0 

10.98 

0 

8.98 

0 

7.87 

0 

8.20 

4.49 

23.23 

3.31 

16.37 

0.919 

14.39 

—— 

23.11 

5.17 

0.87 

26.78 

0 

17.93 

0.23 

17.47 

— — 

13.81 

14.18 

0 

13.87 

0 

10.74 

0 

10.20 

— 

8.98 

8.99 

table  A8.ll.3-8  1980  weather  data  summary  statistics  for  the 

Ob  Tract,  TRL  23. 


ttm^e^atufte 

TD'ES  F) 

rh  m 

SOLAR 

RADI  AT ION  ~ 

( LANGLEYS ) 

DATE 

TIME 

MN_TMP 

mx_tmp 

T0T„SR 

MEANJRH 

0 1 JUL80 

AM 

57 

74 

248.1 

52.0000 

0 1 JUL80 

PM 

56 

60 

12.4 

89.9167 

02JUL80 

AM 

54 

65 

196.8 

82.5833 

02JUL80 

PM 

54 

59 

3.2 

85 . 9333 

03JUL80 

AM 

63 

76 

389.1 

44.7500 

03JUL80 

PM 

53 

72 

15.9 

67.0000 

04JUL80 

AM 

57 

71 

145.4 

25.1667 

04JUL80 

PM 

51 

58 

16.7 

55.2500 

0~5J  GOTO 

AM 

• 

© 

• 

13.2500 

05JUL80 

PM 

• 

6 

25.2500 

06JUL80 

AM 

• 

• 

© 

15.3333 

06JUL90 

-P.M 

• 

•  . 

23. 0831 

07JUL80 

AM 

64 

77 

85.4 

37.2500 

07JUL80 

PM 

57 

61 

0.0 

57.8333 

08JUL80 

AM 

62 

75 

415.2 

38.4167 

08JUL80 

PM 

 54 

70 

15. 9 

14.6667 _ 

09JUL80 

AM 

63 

80 

323.2 

32.7500 

09JUL80 

PM 

52 

76 

16.3 

63.5833 

1  0 JUL80 

AM 

71 

81 

332.3 

3  1 . 7500 

-LQJUL8Q 

PM 

.  62 

73 

15  0 

6  1  - 6n  n a 

1  1  JUL80 

AM 

70 

82 

334.4 

34.0000 

1 1 JUL90 

PM 

64 

78 

14.8 

45.5833 

12JUL80 

AM 

68 

7  8 

151.2 

39.9167 

12JUL80 

PM 

66 

67 

5.5 

45. 1667 

13JUL80 

AM 

55 

73 

200.7 

58 . 0833 

13JUL80 

PM 

55 

63 

5.5 

74.1667 

14JUL80 

AM 

60 

75 

404.7 

43.3333 

14JUL80 

PM 

52 

71 

5  «_5 

61.9333 

IbJULSO  ” 

AM 

68 

80 

426.0 

16.8333 

15JUL80 

PM 

60 

73 

15.9 

23.4167 

1 6 JUL8  0 

AM 

63 

83 

409.4 

25.5000 

16JUL80 

PM 

56 

78 

14.3 

30.8333 

1 7 JUL  8  0 

AM 

70 

85 

421.0 

21.0000 

17JUL80 

PM 

61 

73 

14.3 

26.0833 

18JUL80 

AM 

65 

85 

414.6 

28.2500 

1 9JUL80 

PM 

57 

79 

13.9 

30. 1667 

I"9  JUL  8  0 

AM 

69 

83 

374.7 

24. 1667 

1  9JIJL30 

PM 

67 

76 

2.3 

25.0000 

20 JUL 80 

AM 

64 

83 

401.4 

29.0833 

20JIJL80 

PM 

57 

78 

13.9 

38.7500 

2TUTJTT8~0— “ 

AM 

65 

84 

417.5 

26.3333 

21 JUL80 

PM 

59 

30 

13.9 

32.6667 

22JUL80 

AM 

71 

87 

385.1 

27.0833 

22JUL80 

PM 

63 

81 

13.9 

29.9167 

23JUL80  ’ " 

'  AM 

71 

"  80 

154.2 

44.0833 

23JUL80 

PM 

65 

71 

10.5 

51 .3333 

24JUL30 

AM 

64 

73 

251.2 

47. 7500 

24JUL80 

PM 

58 

6b 

7.1 

71.0000 

26 JUL8  0 

“AM 

61 

79 

321.0 

50.5000 

25JUL80 

PM 

55 

72 

12.8 

65.7500 

26JUL80 

AM 

61 

84 

371.7 

37.0000 

26JUL80 

PM 

55 

74 

13.2 

43.2500 

27  JUL 80 

AM 

66 

WT 

A~l4.6 

30 . 7500 

27JUL80 

PM 

60 

79 

12.4 

30.4167 

29JUL80 

AM 

72 

83 

308.6 

25  •  bO  0  0 

A-c^a 


Table  A8.ll.3-8 


Continued 


TEmPEPaTWE 

(DEG 

F)  rh  m 

■  t  t  \  » 

SOLAR 

RADIATION  (LANGLEYS) 

DATE 

TIME 

MN_TMP 

MX_TMP 

TOT_SR 

MEAN_RH 

26JUL80 

RM 

62 

81 

19.0 

26.0000 

29JUL8Q 

AM 

66 

87 

233.8 

30.4167 

29JUL80 

PM 

61 

77 

22.6 

46.9167 

30JUL80 

AM 

65 

77 

.  .  26  0  ..2 

5  L^8  333_ 

30JUL80 

PM 

60 

69 

10.5 

70.8333 

31 JUL80 

AM 

6  3 

81 

361.4 

50.0833 

31 JUL80 

PM 

X*./  57 

77?  6 

11.7 

47.0833 

01AU680 

AM 

68 

82 

260.3 

42.1667 

01AUG80 

PM 

"61 

70 

8.6 

47.8333 

02AUG80 

AM 

65 

82 

337.7 

31.1667 

02AUG80 

PM 

58 

78 

11.3 

64 • 1667 

03AUG80 

AM 

65 

83 

312.4 

31.9167 

0  3ATIG80 

PM 

61 

74 

9.7 

34.6667 

0  A AUG80 

AM 

62 

81 

410.8 

19.9167 

04AUG80 

PM 

55 

73 

11.7 

33.4167 

05AUG80 

AM 

65 

83 

389.9 

28.5000 

08AUG80 

PM 

56 

76 

3.5 

32.3333 

O6AUG80 

AM 

73 

83 

396.7 

27.7500 

0  6 AUG8  0 

PM 

66 

76 

10.5 

32.5000 

07AUG80 

AM 

74 

85  .... 

392.7 

25-0000 

07AUG80 

PM 

64 

79 

10.5 

33.6667 

Q8AUG80 

AM 

73 

86 

386.6 

26.2500 

08AUG80 

PM 

65 

78 

10.5 

33.9167 

09AUG80 

AM 

72  . 

83 

3L6.7 

34-3333 

09AUG80 

PM 

65 

78 

10.1 

39.6667 

1QAUG80 

AM 

64 

83 

391.9 

28.4167 

1 OAUG80 

PM 

59 

77 

9.3 

36.3333 

1  1 AUG80 

AM 

.61 

83 

394.6 

2Q -7500 

1 1AUG8Q 

PM 

55 

77 

10.5 

24.5833 

12AUG80 

AM 

66 

85 

301.3 

29.0833 

12AUG80 

PM 

61 

67 

10.1 

35.8333 

13AUG80 

AM 

62 

79 

193.7 

47.3333 

I  XATJGB'Q 

PM 

5  6 

6  3 

8.9 

70.6667 

1  4  A  U  G  8  0 

AM 

62 

77 

290 . 0 

47.0000 

1  4 AUG8  0 

PM 

57 

72 

9.0 

62.9167 

15AUGR0 

AM 

53 

69 

295.4 

__5  1 .727  3 

1  6  A  UG8 0 

PM- 

53 

5b 

0.0 

79.4167 

16AUG80 

AM 

55 

66 

195.3 

46 . 1667 

1  6AUG8G 

PM 

50 

63 

7.4 

71 . 7500 

i  7AUG80 

AM 

5o 

75 

315.8 

28.7500 

17AUG80  "  " 

-  'P'M" 

46 

6  7 

7.8 

6^.6333 

1 8AUG80 

AM 

67 

76 

385.8 

1  7 .666  7 

1 8AU680 

PM 

60 

69 

8.6 

27.9167 

1  9AUG80 

AM 

55 

69 

312.4 

25.4167 

rTATJGXD - 

4  ( 

63 

8.9 

42.9167 

2GAUG80 

AM 

48 

66 

379.4 

34.5833 

20 AUG80 

PM 

40 

63 

8.6 

58.3333 

21  AIJG80 

AM 

52 

75 

375.5 

26.6667 

21  AUG80 

PM 

^5 

69 

8.6 

32 . 1  6b  7 

?  2  A  U  G  8  0 

AM 

64 

80 

364.8 

19.3000 

22 AUG80 

PM 

57 

70 

8.2 

31 . 0633 

23AUG80 

AM 

63 

72 

256.0 

60.6000 

2TATJX5T5 - 

PM 

53 

67 

1 .9 

65.2500 

24AUG80 

AM 

5  4 

67 

202.7 

• 

2  4 AUG80 

PM 

53 

60 

2.3 

• 

Xable  A8. 11.3-8 


Continued 


<or<r 

F)  PH  (%) 

SOLAR  RADIATION' 

(LANGLEYS) 

DATE 

TIME 

MN_TMP 

MX_TMP 

TQT_SR 

mf an_rh 

25AUG80 

AM 

53 

68 

191.9 

25AUG80 

PM 

51 

56 

5.4 

• 

26AUG80 

AM 

53 

69 

321 .0 

• 

?6AUG«0 

PM 

51 

...  55 

.  .6  *_.2_ . 

  .i.  - 

27AUG80 

AM 

57 

74 

331.3 

• 

27AUG30 

PM 

50 

66 

7.0 

• 

.P8AUG80 

AM 

65 

,  75 

363.2 

m 

P8AUG80 

PM 

59 

66 

7.4 

• 

29AUG80 

AM 

64 

70 

248.9 

14.2000 

29AUG80 

PM 

58 

65 

3.5 

18.4000 

.3  0  AUG  8  0 

AM 

59 

71 

221.0 

20.3333 

30 AUGrtO 

Pm 

.  S3 

64  _ 

3  *_9  . 

_ 2.7  ._5  823. 

-31  AUG80 

AM 

47 

64 

187.9 

35.5833 

31 AUG80 

PM 

44 

55 

6.2 

65.3333 

01SEP80 

AM 

51 

71 

346.0 

24.2500 

0  1  SEPRO 

PM 

43 

.  65.. 

7«J>. 

60.6667 

D  2SEP8  0 

AM 

62 

74 

346.1 

20.7500 

02SEP80 

PM 

52 

65 

6.2 

37.6667 

03SEP80 

AM 

64 

76 

303.2 

20.4167 

03SFP80 

PM 

6  0 

67 

5  -.8 ... 

29.5000 

04SEP80 

AM 

57 

78 

311.2 

24.9167 

04SEP80 

PM 

51 

71 

5.8 

41.5833 

05SEP80 

AM 

60 

81 

274.3 

23.5000 

05SFP8Q 

PM 

54 

73 

5.4 

_33. 7500 

06SEP80 

AM 

60 

76 

217.6 

41.4167 

06SEP80 

PM 

57 

66 

2.3 

59.6667 

07SEP80 

AM 

62 

69 

155.1 

52.7500 

'07SFP«0 

PM 

56 

60 

3 .9 

78.5000 

I06SEP8O 

AM 

53 

60 

132.2 

82.5833 

Q8SEP80 

PM 

52 

58 

0.8 

86.5000 

09SEP80 

AM 

50 

60 

83.3 

81.2500 

09SEP80 

PM 

49 

56 

1.2 

90.2500 

•1  0SEP80 

AM 

52 

65 

116.3 

75.2500 

10SEP80 

PM 

49 

56 

1.6 

82.7500 

1 15EP80 

AM 

53 

62 

260.1 

47.0000 

1 15EP80 

PM 

47 

56 

4.7 

71.2500 

-12SEP80 

AM 

51 

63 

139.3 

56.7500 

12SEPB0 

pM 

48 

62 

3.5 

77 .0833 

1 3SEP80 

AM 

6  0 

76 

205.1 

23.9167 

13SEP80 

PM 

5d 

68 

2.3 

51 .666  7 

14"5FP'8  0 

AM 

59 

71 

235.5 

24.5000 

14SEP80 

PM 

56 

63 

4.3 

37.0833 

15SEP80 

AM 

57 

72 

292.2 

26.0833 

-15SEP80 

PM 

52 

63 

4.3 

45.5833 

TFScPSO 

AM 

60 

69"  ■ 

3X1  .5 

23.4167 

18SEP80 

PM 

57 

62 

2.7 

41 .5833 

17SEP80 

AM 

54 

72 

313.3 

23.0000 

17  SFP8  0 

PM 

50 

62 

4.3 

_ 3  9.9167 

18SEP80 

AM 

58 

77 

281.1 

23.5000 

1  8  SEP  8  0 

PM 

51 

71 

4.3 

34.8333 

19SEP80 

AM 

65 

75 

189.3 

23.0000 

1 9SFPR0 

PM 

46 

67 

3.9 

38.5000 

20SEP80 

AM 

42 

65 

302.0 

36.9167 

20 SEP 80 

PM 

39 

57 

6.2 

63.0000 

21SEP80 

AM 

49 

64 

241.8 

22.3333 

Table  A3. 11. 3-8  Continued. 


5“ FT"  PH^T*)  SOLAR  RADIATION  “(‘LANGLEYS") 


DATE 

TIME 

MN_TMP 

MX_TMP 

TOT_SR 

MEAN_RH 

■RTSEFFTO - 

HM 

bb 

“3.5“ 

48T250  0 

22SEP8  0 

AM 

37 

59 

302.6 

32.2500 

22SEP30 

PM 

34 

51 

3.5 

62.0833 

23SEP80 

AM 

41 

6b 

295.8 

23.1667 

FJScF'8'0 

PM 

38 

55 

3.5 

37.1667 

,24SEP80 

AM 

44 

64 

294.7 

33.3333 

-24SEP80 

PM 

41 

56 

3.1 

40 . 7500 

25SEP80 

AM 

42 

67 

291.5 

28.5833 

"FSSTF.fTO 

PM 

39 

b8 

3.1 

34 .6667 

26SEP80 

AM 

52 

71 

287.9 

25.4167 

26SEP80 

PM 

46 

60 

3.1 

37.1667 

27SEP80 

AM 

55 

70 

19.UJ 

29...25QQ 

■  27SEP80 

P  M 

54 

61 

2.7 

38 . 7500 

-28SEP30 

AM 

54 

71 

163.1 

28.8333 

2BSEP80 

PM 

52 

62 

2.7 

41,0000 

29SEP80 

AM 

51 

70 

_  282..  1 

.-26...0.0.Q.0. 

29SEP80 

PM 

49 

63 

2.7 

35.6667 

30SEP80 

AM 

52 

78 

274.8 

22.4167 

3  0  SEP  8  0 

PM 

49 

65 

2.7 

32 . 6667 

0 1 0CT80 

AM 

5  1 

74 

2  7  2.5 

26-*_9  L6.7 _ 

:  0  10CT80 

PM 

51 

64 

2.3 

31.5000 

020CT80 

AM 

41 

63 

272.5 

39.2500 

020CT80 

PM 

39 

56 

1.9 

39.1667 

03OCT80 

AM 

44 

69 

247...1 

29.4167. 

030CT8C 

PM 

A3 

61 

0.0 

37.0833 

040CT80 

AM 

49 

71 

268,7 

26. 1667 

040CT80 

PM 

48 

62 

2.3 

32.7500 

050CT80 

AM  . 

52 

70 

26Q_..b_ 

3  0  ..5  0(10 _ 

050CT80 

PM 

50 

61 

1 .9 

30.5000 

'0  60CT8  0 

AM 

49 

72 

256.1 

34.2500 

060CT80 

PM 

47 

63 

1.9 

35.6667 

070CT80 

AM 

52 

73 

256.9 

29.8333. 

(JT0CT8  0 

PM 

47 

6b 

1.9 

33.5000 

G8OCT80 

AM 

50 

73 

248.1 

32.9167 

0BOCT80 

PM 

49 

65 

1.6 

32. 1667 

090CT«0 

AM 

49 

71 

.  24  9  «_9_. 

3L..0Q0  0 

0  90CT8  0 

PM 

47 

59 

1  .6 

29.9167 

1  GOCT80 

AM 

39 

64 

247.7 

44.5000 

1  0OCT80 

PM 

38 

54 

1.6 

3  3  .  b  0  0  0 

1  1OCT80 

AM 

48 

70 

232.5 

29.3333 

rrucT8'o 

PM 

44 

58 

1 .6 

39.0000 

120CT80 

AM 

44 

62 

10  1.2 

59.5833 

1  20CT80 

PM 

46 

57 

0.8 

54.0000 

1  30CT80 

AM 

44 

56 

224.1 

53.6667 

TTCTCTBO - 

PM 

41 

50 

0.4 

76.4167 

140CT80 

AM 

38 

54 

123.2 

64.0000 

140CT80 

PM 

37 

46 

3.1 

90.4167 

1SOCT8C 

AM 

33 

40 

150.5 

56.9167 

1  5'CTCT8'0 

RM 

32  * 

38 

0.4 

82.9167 

160CT80 

AM 

26 

33 

108.8 

36 . 666  7 

160CT80 

PM 

27 

32 

0.4 

89 . 7500 

1  7  0  C  T  8*0 

AM 

31 

38 

123.8 

72.0000 

TTTTCT7TT) - 

- pia - 

29 

32 

0.4 

90.0833 

18OCT80 

AM 

33 

42 

109.4 

66.7500 

130CT80 

PM 

31 

37 

0.4 

83.9167 

*  Frost  starts  here 
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Table  A8.ll.3-8  Continued. 


TEMPERATURE 

(DEG 

F)  RH  (<*) 

SOLAR 

RADIATION  ' 

(LANGLEYS) 

DATE 

TIME 

mn_tmp 

MX_TMP 

TOT_SP 

MEANJEH 

^19OCT80 

AM 

32 

51 

235.7 

52.9167 

190CT80 

PM 

31 

42 

1.9 

80.6667 

200CT80 

AM 

32 

54 

233.7 

50.1667 

20OCT80 

PM 

33 

44 

2.3 

79.4167 

210CT80 

AM 

36 

53 

224.6 

38.7500 

210CT80 

PM 

35 

42 

0.8 

66.3333 

220CT80 

AM 

41 

54 

199.2 

36.6667 

220CT80 

PM 

30 

42 

0.4 

48.2500 

230CT80 

AM 

21 

36 

222.3 

54.9167 

230CT80 

PM 

20 

30 

0.8 

57.5000 

240CT80 

AM 

26 

47 

220.9 

34.6667 

Z.4 aCXtiQ 

PM 

?4 

36 

0 . 8 

90, 9] 67 

25OCTS0 

AM 

32 

55 

220.2 

18.9167 

250CT8  0 

PM 

31 

44 

0.4 

36. 1667 

260CT80 

AM 

35 

46 

85.4 

44 .9167 

2.6.CLC  78  0 

.JEM 

31 

. .  44 

o .  n 

99. 8337 

270CT80 

AM 

26 

29 

51.2 

89 . 6667 

270CT80 

PM 

21 

31 

0.0 

87.3333 

28OCT80 

AM 

19 

32 

147.8 

65.8333 

23OCT80 

PM 

1  7 

2  8 

0.4 

a  4 . 3  7  7  7 

29GCT80 

AM 

23 

45 

219.4 

4-5.3333 

29OCT80 

PM 

21 

37 

0.8 

79.9167 

300CT80 

AM 

34 

56 

200.7 

36.7500 

300CT80 

PM 

33  ... 

43 

0.4 

63.9167 

310CT80 

AM 

3  9 

57 

173.6 

34. 1667 

310CT80 

PM 

38 

45 

0.0 

56.4167 
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Table  A8. 11.3-9  Average  monthly  weather  data  for  Grand  Junction 

and  the  C-b  Tract  and  estimated  ET  values  for  the 

C-b  Tract. 


Grand 

Junction:-/ 

C-b  Tract 

o  2/ 

t ,_3/ 

Radiation 

Temperature 

Ave  °F 

Temp . 

Ave .  F— 

ET— 

Month 

Langleys / month 

Maximum 

Minimum 

Max 

Min 

gpm/ acre 

_.4/ 

April 

538 

(546) 

62.2(65) 

32.5(40) 

55.2 

33.7 

2.0  (2.3)- 

May 

536 

(615) 

67.7(75) 

43.2(49) 

60.0 

44.8 

2.3  (3.0) 

June 

735 

(708) 

86.5(86) 

47.6(57) 

76.7 

49.4 

3.9  (4.0) 

July 

633 

(600) 

90.5(93) 

57.0(64) 

79.8 

58.1 

3.7  (3.9) 

Aug. 

577 

(595) 

85.4(89) 

53.0(62) 

76.6 

55.6 

3.2  (3.6) 

Sept . 

425 

(514) 

79.9(81) 

49.6(54) 

70.2 

51.8 

2.2  (2.8) 

—  1980  data;  without  parentheses,  courtesy  of  the  U.S.  ^ater 
and  Power  Resource  Services  and  long  term  records  (in  parentheses) 
taken  from  the  "Climatic  Atlas  of  the  United  States. 


2J April,  May  and  June  values  estimated  by  multiplying  Tmax  GJ 
by  the  average  ratio  of  Tmax  C-b  to  Tmax  GJ  for  July,  August  and 
September .  The  same  procedure  was  applied  to  the  minimum  temperature. 

For  example,  79.3  76.6  ,  70  .J3 

(  9075  +  85.4  ^  79.9 

Tmax  C-b  for  April  =  - 


) 


X  62.2 


(.88  4-  90  +  .88) 

3 


X  62.2  °F  =  55.2  °F 


1/ et  calculated  by  Hargreaves  (1977)  equation  using  Grand  Junction 
function  radiation  and  C-b  Tract  Temperature. 


— ^Long  term  radiation  and  GJ  adjusted  temperature  data  was  used 
to  estimate  long  term  ET  (in  parentheses) . 
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Table  Fluoride  tolerance—  levels  in  feed  and  water  of  domestic 
8.11.3-1  animals. 


Species 

FeecP^ 

ppm 

T7  .  3/ 

Water  “ 
mg/liter 

Heifers,  dairy  and  beef  cattle 

30 

2.5-5 

Dairy  cattle,  mature 

40 

4-8 

Beef  cattle,  mature 

50 

6-10 

Finishing  cattle 

100 

12-15 

Breeding  ewes 

60 

6-9 

Horses 

60 

4-10 

Feeder  lambs 

150 

12-15 

1  / 

—  Biological  availability  depends  on  chemical  composition. 
Dissolved  F  in  water  appears  to  be  more  readily  assimilated  than 
other  forms . 

2/ 

—  The  values  must  be  reduced  proportionately  when  both  water 

and  feed  contain  appreciable  amounts  of  fluoride. 

3  / 

—  The  average  ambient  air  temperature  and  the  physical  and 
biological  activity  of  the  animals  influence  the  amount  of  water 
consumed  and  hence  the  wide  range  of  tolerance  levels  suggested. 

For  active  animals  in  a  warm  climate  the  lower  values  should  be  used 
as  critical  indicators. 
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